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PREFACE 


In  the  preparation  of  this  work  the  author  has  endeavoured 
to  present  the  subject  in  a  simple,  practical  fashion  that  would 
suit  the  needs  of  the  student  and  practitioner  of  medicine.  The- 
ories and  speculations  have  been  omitted  or  given  but  scanty 
consideration,  in  the  belief  that  they  tend  to  confuse  the  student. 
The  anatomy  and  physiology  of  the  circulatory  organs  have  re- 
ceived only  such  notice  as  was  thought  necessary  to  a  better  un- 
derstanding of  the  matter  in  hand,  since  an  extended  consideration 
of  them  was  believed  out  of  place  in  a  work  devoted  to  diseased 
conditions.  Although  aware  that  physical  signs  are  properly  a 
part  of  the  symptomatology  of  disease  and  should  be  considered 
under  that  head,  still  the  author  has  thought  it  best  to  consider 
them  separately,  for  the  sake  of  facilitating  the  knowledge  of  that 
most  difficult  subject,  the  diagnosis  of  cardiac  disease.  Special 
attention  has  been  paid  to  treatment,  and  this  part  of  the  subject 
will  be  found  far  more  detailed  than  is  the  case  in  moat  books 
dealing  with  diseases  of  the  heart.  It  was  hoped  that  by  so  doing 
the  work  might  be  given  a  more  practical  value  to  the  general 
practitioner,  although  of  course  the  author  realized  that  he  would 
lay  himself  open  to  adverse  criticism,  and  could  dq  but  little  more 
than  lay  down  principles  for  management.  The  phraseol<^y  has 
been  kept  simple  and  free  from  needless  technicalities,  while  in 
the  terminology  an  attempt  has  been  made  to  employ  the  terms 
which  arc  in  most  familiar  use  among  American  and  English 
physicians.     No  claim  is  laid  to  originality,  as  ia  apparent  from 
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DISEASES   OF  THE  HEART 


GENERAL   CONSIDERATIONS    PERTAINING    TO 

THE    ANATOMY,    PHYSIOLOGY.   AND 

EXAMINATION  OF  THE  HEART 

INTRODUCTORY 

I.v  this  cLapler  lire  |ii-('oeiitL'il  iL'i.Ttaiii  facts  wliicli,  biruusc  of 
llieir  lieariii^  uti  (lii-  CMiuiiiiui  ii^ii  iiikI  tin-  diseases  of  tlie  liEiart, 
slioiild  be  well  understood. 

Location  of  the  Heart. — 'YU'i-s  iniiiii  orfjiin  of  rireulatioii  h  situ- 
uioii  ill  llrn  wiilrul  unJ  Idwlt  [larl  of  ilur  iliuraeic  cavitv,  resting 
npon  the  iipi^r  tioiivex  surface  of  the  diapliragia  (see  frontis- 
pipce)  in  BUch  a  maimer  that  its  long  axis  forms  an  angle  of  sixty 
dcgrO(.'«  with  ihiit  of  iht-  biwly  (Hoi^eii^tein).  TIte  base  of  (lie 
oi'j:an  is  Hireott'd  upwai-d,  hackward,  and  towards  ihe  right  side, 
while  ita  ajiex  points  downward,  forward,  and  to  the  left,  bo  ns 
t"  strike  iigiiiiisi  the  chcsl-wall  in  llie  Hfth  Icfi  iiitorcostii!  space 
an  inch  inside  tlie  ni]iplfi-Iinf.  The  larger  portion  of  the  heart, 
tliercfore,  lies  to  the  left  of  the  median  line.  It  is  attached  at  its 
base  lo  tlie  great  vesaels  and  is  inclosed  hy  the  pericardial  sac, 
which  invents  it  lonsely  Iwlow.  lieing  liuund  to  the  central  tendon 
of  llic  diHphrugiii  beneath,  lo  tlic  stenuun  in  front,  to  the  medi- 
astinal pleura  at  each  (tide,  and  behind  to  the  anterior  surface  of 
the  (r-§ophiignn,  traelieii.  and  large  hronehi.  In  eonHOquciice  of 
the  oblique  position  "f  the  heart,  the  jn'rioardial  sac  forms  a  loose 
fold  at  the  lower  riglit-hand  corner,  sn  ihal  wlien  it  liecumes  dis- 
tended by  an  effusion  the  earliest  evidence  of  the  fluid  is  obtained 
in  the  fifth  right  iuterspace  in  what  i*  known  as  the  cardio-hepattc 
iiii'jlc.  Fnrtlier  deiitila  on  this  luatter  arc  coutniiied  in  the  chapter 
on  Acute  Pericarditis. 
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enuling  aoria  mar  be  represented  bv  a  line  drawn  from  tho  third 
left  chondro-stemal  articuIatioD  upward  across  the  breastbone  to 
th*^'  junction  of  (he  riglit  cilge  of  that  boite  with  the  second  right 
costal  cartilage,  which,  therefore,  is  sometimes  spoken  of  tis  the 
aortic  cartilage,  Iiecauee  ut  this  point  the  aortic  vake-sounda  are 
mo»t  diftiiR'llv  hcMRl.  Tho  «u[)erior  vena  cava  pas*«-3  don'nward 
along  the  right  oartliac  lM>rt]cr  froni  the  level  of  iLc  second  coital 
cartilage  to  a  point  opposite  the  middle  of  the  third  right  intei^ 
apuce. 

The  four  aeta  of  valves  are  bunched  clnselv  together  not  far 
from  tht  junction  of  the  third  left  costal  cartilage  with  the  border 

of  the  ■sternum,  the  puh»onar>' 
lieinsT  iiiiiBt  *ii]*crticial,  the  mi- 
tral iiio!?t  internal,  the  tricuspid 
nuwr  inferior,  anil  the  aortic 
tliE-  ni"^t  cmtnil.  They  cannot, 
' tlnTcfi'ii'.  he  [iii'^'ullatcd  in  the 
region  of  their  analoniic  scat 
I  if  one  is  III  dlfFerenliatc  their 
iniliviilniil  wnnuls.  For  this 
ri'ii'iin  we  take  advantage  of 
ill-  l:iw«  govi-ruing  the  conduc- 
iji'n  cil'  rlieir  siintid:^  nnil  ans- 
I'liltjitc  ihcni  in  certain  areas 
n:ini<'d  iit'tcr  tlic  rcsi)ectiTe 
valves, 
iiH.  i.— ('*in'i.'-  i.u^r  .n!r.>-  Tliii*    till"    mitrul    area    is 

B.)i»nJ.  iiMlufiC'ltit  vnrioii.  luivf.  iii.iicnwilt   njhialod   at    tlic   (i]icx-bcal    and 
,„j,„t  iiicliidc*  a   liinitei!   (iiTitriet   ini- 

iiiriliiiTf-ly  r"\ni(liii">ni.  The 
Irinisjiirf  nifi  inchido;^  the  lower  end  ..f  the-  stennini  and  ii  portion 
of  llif  snrriitimling  rcgimi.  The  juih.nuu.-  ,i,i->t  is  located  in  tho 
fliinml  Iffi  irit,-r-'.j-liil  -pjiee  i-l.«<-  |..  the  e.jjic  of  tJie  bn-iisthono, 
wliilc  tin-  aoilir  iirfii  lie*  in  the  eiin-i-sjuinrlini;  -iniarjim  on  the 
o|)]>or.iie  side.  Il  iiiiiJiT  not  be  siiiii>nsfii  iliiit  tlic  viilvi— ..imd:*  anrl 
iinirnmrs  arc  hciinl  i.nly  in  thi-sc  sitnation-i — ihey  arc  xvidol.v 
pri)|.ii(;riTi-i|  iiii>l  IiIcih!  willi  one  nnutlir-r.  iiiul  in  parrii'niiir  einht- 
cardial  iiinniinr-.  arf  nfti'h  .-<.  wiib-!_v  fi.inliicleil  ns  lo  be  di^iiuftlv 
inidible  in  other  areas  thon  thoso  to  wliieh  they  properlv  beloii". 
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T^aving  fnrtlier  conBideral imi  of  lliis  subject  ut  this  time,  we  now 
pass  on  to  ijje  discussion  of  the  metb<Kls  by  which  [he  *i*e  of  th6 
bcart  is  usCL-riiiinoJ  during  life  (Fig.  1). 

Cardiac  Fercnnion.^ — In  empldving  this  nioana  of  ^xflininotion 
we  aim  tn  dfrfrniinc,  tirst,  the  Ijoiiniluries  of  the  area  of  siijierficlal 
iliilnoiw,  and  aeeond,  the  limits  of  d(M?]>T»eated  diilness.  To  accom- 
plieh  the  former,  percussion  must  Le  made  lightly,  wheress  the 
latter  reijuircs  u  firm,  licavv  peronssirm-elrokc. 

The  area  of  superficial  or  ahuolule  friyJiac  (hilneas  correspond- 
ing with  the  portion  of  the  right  ventrii-le  nneovercd  liv  lung 
during  inspiriition,  extends  vertically  from  the  npper  edge  of  tliG 
fonrlli  left  custul  curtilage  to  the  wxth,  and  tram-vcrsciy  from 
the  left  border  of  the  sternum  to  a  pjint  midway  iK^twoen  the 
parasternal  and  mamilkry  lines.  As  its  outer  or  left  boundary 
i»  irregulur.  and,  roughly  speaking,  jiasscs  ol)lii|iU'ly  downward 
towards  the  left,  this  area  is  bmailer  at  its  lower  than  at  its  iqiper 
margin,  Knlargenient  of  the  heart  crowds  the  lung-bordcrs 
aside,  und  Iience  generally  incrwiscs  the  dinicn-inns  of  supcrtictal 
dulncs^  espei'iiiiiy  lu  tin-  right  in  cases  of  bypcitrophy  niid  dila- 
tation of  the  right  venlriele.  Hut  a  variety  of  conditions  outside 
of  the  hcfirt  may  increase  or  iliminish  the  extent  of  superficial 
dulness,  and  lience  render  lliis  not  always  a  Ini.^lwortliy  indication 
of  the  acinal  size  of  the  heart.  Thus  the  lung-liorders  may  be  re- 
tracted by  pleuritic  uilhc^ionc  and  exi>o*e  an  Bbnomially  large 
jmrtion  of  the  right  ventricle,  i>r  heing  distended  by  pulmonary 
emphysema,  they  nuiy  <liininish  or  entirely  obliteraie  this  aixa. 

Conseijuently  it  i»  iin-ferahle  to  rely  npon  deep  rather  tlinn 
superficial  percussion  in  endeavouring  to  ascertain  the  size  of  the 
heart,  since  when  the  limits  i>f  dce|)-<i'atccl  »r  nlative  eardiac 
dulness  are  found  incrcaM-d  we  know  ii  is  due  to  increase  in  the 
size  of  the  organ  itself.  Viepnrdt  objects  to  this  latter  meth'xl 
beeaase  of  its  greater  dilKfidty  iind  uncertainty,  *incf  pulmonary 
reoonancp  shades  so  pra<lnally  int"  tlie  relative  dulness  overlying 
the  heart  that  two  observers  of  a]iparcntly  cijual  skill  may  not 
agree  in  their  results.  Poulitless  individual  judgment  depends 
very  largely  upon  practice  an<l  delicacy  of  hearing,  and  doubtless 
emphysema,  inebisticity  of  llie  rilis,  greai  lhickiii-".s  of  ihc  parietes, 
ete.,  often  make  it  impossible  to  accurately  determine  deep  cardiac 
limits.     Xovertheless  the  cases  in  which  relative  dulness  is  posai- 
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ble  of  dptootion  are  ho  nuincrous  (hat  I  prefer  to  rely  upon  it 
rnllR'i'  lliiiii  on  siijKTficiiil  diiliieas,  and  nlwavs  urge  students  to 
iiiakf  iihc  lif  tliirt  iiietliod. 

The  Deep  Boundaries  of  the  Jhart  (Fig.  2). — It  is  well  known 
tliiit  nil  limrls  iiri;  unt  of  rlic  !.aiiii>  sizo  even  iu  lienltli,  the  male 
liL'tu-l  liiiiig  liirgi-r  lliiiii  till'  female,  and  that  of  a  cbild  relatively 
larger  iliaii  ihai  nf  an  adult.  JlorcnvLT,  the  right  auricle  inuasures 
idffrf  during  diastnle  than  during  systole.  Coiisi-quenflv  measure- 
ment* I'annui  he  j;ivi'ii  ihiil  are  iiuariahle.  Yet  the  following 
figures  tnkcn  fruiii  \'i<'i'i>rdt  uiay  Ix-  i^lated  a;-  the  average.     The 

ndiill  ln-iirt  "extends  from 
almnl  S  ur  '*  eeniimetres  to  the 
left  of  the  median  Hue  (apex  of 
llie  heart)  to  uliout  4  or  5  c«n- 
liiiielres  to  the  right  of  the 
>aTiif.  i.  e..  al">Ht  one  and  a 
lialf  liiigiT-liri-iiciili^  to  ihf  right 
of  ilie  right  liorder  of  the  Ster- 
num ( right  iiurii-le )."  BiuiM*, 
who  em])l"yi'd  Kli'tciii's  palpa- 
tory peri'tifinion,  fouml  ihe  h-fi 
Imrdcr  of  tin-  heart  iu  health 
iU'vcr  |ias--r-.i  iiiit^idi.'  ihe  niiim- 
illMry  If  II.',  wUiU-  lliirnkuhl 
di'li'Viiiiiu'd  ilii'  average  in 
iidnltH  i-i  ill-  7.'-i  eentinietrea 
fri'iii  rhi-  h-fr  siiinal  miirgin. 
Oil  ihe  ri;;tif  -uk-  the  heart  ex- 
tended a  vartnhli-  ili^tiinec  heynud  ilii-  ^teniinii,  licpending  nn 
the  *tiiMiri-  of  till-  man,  lieing  J.ii  i-i-iuiiiH'tre-i  fnr  one  l.'Sii  crnli- 
inetre-  Tall,  iiiirl  :i.U  (■ciiiiini'tre*  fur  a  mule  of  lIiO  ci-iuiiiioire.* 
ill  height.  In  wonifn  ihc^i-  tigiire«  dre  slightly  lei-,  while  in 
childriii  the  area  -if  rhe  heart  uii-aMires  ndatively  nuire  than  in 
adults.  If  the  mediiin  line  i*  taken  a^  the  hniilTmirk  fn^m  wlii.-!i 
to  meacurf.  IIornlv"hlV  lignn--.  niii'i  In-  im-rra-ed  hy  1  in  l.Ti  tvnti- 
metre.  xvluVh,  aeeording  u,  Khsfein,  i*  half  the  uidih  of  the  ster- 
num. <'nn-e.)nently  it  i^  f.iinid  tliiit  Viefi.hhV  and  Ilortikohl's 
e-ii[ii;ii.->  :ire  Hot  so  much  at  variaiiee  as  they  at  JirM  uppeur. 


tiu.    X- — ^IIKH.II.    |I|(I>«I.ATI.II    \  *)II-IM 
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order  of  th«ir  popularity  are:  (1)  plessi metric,  (2)  auscultatory, 
(3)  palpatory  percussion.  I  do  not  propose  to  rlisciiss  the  advan- 
tages or  disadvantagGa  of  employing  a  pleximeter  and  hammer, 
but  tijorvly  to  exprt-ss  my  very  positive  pi'eference  for  the  iiae  of 
the  tingera,  for  the  reason  that  therehv  one  is  ennbled  to  ohtuiii 
vahmblci  infomiaCion  from  the  sense  of  rcsistanre, 

hi  awcrtairiinf^  ilic  area  of  ahsi.ihiie  diilness  light  strokes  are 
eBfiencial,  while  the  reverse  is  the  case  as  regards  deep-aeatod  dul- 
nees.  Moreover,  -in  ontlinin;;  the  area  of  relative  dulness  the 
pkxiineter  finger  slionld  he  pressed  firmly  against  the  clieat-wall, 
to  exclude  BO  far  as  possible  the  vibrations  of  the  bony  stnictiiree. 
This  is  the  "  abc/etl'impflc"  percussion  of  the  Germans,  The 
fiiiger  is  placed  tinnly  nt  rigiit  angle  to  the  ribs  at  a  point  well 
outside  ilie  cardiac  area,  and  jwri-iission  is  made  with  eoiisidernhle 
force  at  ever  decreasing  distances  from  the  sternum  until  a  slight 
riite  in  pitch  and  increase  of  rc-sistanee  indicate  that  the  airless 
organ  fthe  heart)  has  been  reacrhed. 

In  this  manner  one  U  to  percns.»  fmrn  alHtve  downward  along 
the  left  paraslcrmd  line,  beginning  in  (lie  Ursl  intercostal  space 
and  ceasing  when  the  upper  border  of  the  liver  is  reached.  At 
the  sides,  peri'iiAnion  is  to  be  pwfoniied  lirst  in  im  obliijiic  liii-ec- 
tion  from  al)Ove  downward  and  inward,  and  next  on  a  transverse 
line  from  without  towards  the  ecnlrc.  If,  wherever  conipiirative 
dulness  is  perecivcil,  a  mark  is  made  with  a  deruiograjihic  pencil, 
theise  marks  can  subsci)nently  be  nnitcd.  and  will  then  represent 
the  probable  limits  nn<l  *hiijie  r»i'  dn-p-sciiteil  ciirdiiic  didness.  If 
one  prefer*  he  can,  insteail  of  placing  his  finger  across  the  ribs, 
pret«  it  strongly  into  the  inlcrfostal  -ipaee  piindli-l  witli  the  rib*. 
and  if  bis  finger  is  slendi-r  can  thns  convey  liis  percnssinn-sirokea 
more  din-etly  lo  tlie  heart  without  eliciting  ao  much  vibration 
from  the  elastic  structures  intervening. 

Sansoni  makes  use  of  n  narrow  pleximeter,  whleli  is  of  sucb 
small  *\xt'  m  to  tit  well  down  into  tiic  intercostal  space,  and  claiun 
remnrkahly  accurate  results,  more  [ireei'e  imlced  than  in  any 
other  wny. 

It  may  lie  well  In  here  remark  that,  when  in  women  accurate 
percusjiion  of  the  heart  is  inipur^-iiiile  on  acconiii  of  (he  large  t'lzc 
of  the  niBuima'.  fairly  Truslworlhy  information  concernin)^  the 
61X0  of  the  heart  may  be  gained  by  careful  palpation  of  the  apes- 
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heat.  Since  tlie  maiiiillary  line  is  not  a  inifttworthy  giii»!e  in 
ftinalcs,  it  is  better  to  niL-aj-iirc  the  gite  of  the  apex  impulse  from 
tlie  niid-stenial  line  or  from  the  mirl-cltivif\ilur  lijie,  it  bciug  in 
the  fifth  interspace,  an  inch  widiin  tlie  Intier. 

Two  statements  shonhl  h!so  Ik.-  nuide  refrnrding  percusBion  of 
llie  !ii-iirl  in  I'liililren.  In  tlie  lirst  phii'r,  tlio  area  uf  sujjcrfieial 
(IiilneBs  ia  said  by  llornkoh!  to  be  somewhat  more  extensive  than 
in  adnlts,  partii-nhirly  above,  whore  it  is  asserted  to  reach  up  into 
the  ihinl  iriU'iv-jsial  sjiat'e,  while  its  i.nuc-r  margin  i)asses  some- 
what further  beyond  the  left  parasternal  line,  i.  e.,  to  a  jMiint  a  lit- 
tle nearer  the  mamillary  than  tlie  parasternal  line.  In  the  sec- 
oiiil  pliK'*'.  Jl  is  itnpiirliiut  to  bear  in  miinl  ihe  jii'L-itl  elasticity  of 
the  fhilii's  che^it,  iitid  hence  tn  pen-nns  wilh  far  ni-in.'  ilelicacy  than 
i»  lulvisable  in  f;''"*^'"  peojilo.  Otherwise  the  note  of  pnlmonnry 
resonaiiee  and  the  vibriiti<ms  -if  nnclcrlyinfr  strnctnreK  will  nssiir- 
edly  prevcni  aeenr/ite  and  irnstworlhy  resnlla.  For  these  reasons 
it  is  far  pifferuble  to  rt-ly  on  the  other  modes  of  percussion  nmv 
to  be  described. 


tW.    »,  —  AlP-  [  l.tAT'<Kl     I'tlli  V^r-U'X. 


AiiKri'll'iltifif  III-  .'"'li'lhii.iriijiir  I'l'rruf^niim.- — Tlils  i^  a  eoiubinit- 
tion  of  anM'nllation  and  ]i('ri-n--ion,  and  is  based  cm  the  prinriple 
that  when  the  stroke  is  nuidc  over  ii  solid  organ  its  nolo  is  hijiher, 
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sharper,  and  more  clearlv  (U-Hriod  than  whon  over  an  air-contain- 
ing organ.  It  is  found,  moreover,  llial  tlicre  is  a  distinct  differ- 
ence in  the  charaetcr  uf  tbc  note  of  two  viscera  of  similar  strue- 
lure.  This  i?,  of  conr^i-,  llu' 
same  i)rinvi{)lL-  llmt  umlcrlie- 
ple^ainiet  ric  [lerciissioii.  but  tln' 
susi'nilutory  method  enahlcn 
one  to  (ipprfi."iati'  niort'  dfUcatc 
shadings  of  tone  and  to  dctini' 
more  precisely  the  deeply  situ- 
ated Wrders  nf  an  urjrnn  or 
solid  thoracic  inmmir.  Ii  i-vt-n 
enables  one  t»  distinfniish  !«?- 
tween  the  dninpss  nf  pl>uritii? 
or  pericardial  cffnsion  ami  thai 
of  a  contiguuii;«  pnliiionurv  con- 
solidation. 

It  is  practised  in  either  of 
two  ways:  The  examiner  may 
with  one  hand  hold  the  hell 
of  his  binanrnl  stethoscope  agiiinst  the  centre  of  llie  cardiac 
artii,  while  with  iJic  tip  of  ii  linger  uf  the  disengaged  hand  ho 
taps  the  chest-wall  lijrhtly  frutn  without  inwiird  and  on  a  lino 
with  his  Ktcihnsco|>c  ( FJp.  '-i),  -'v  he  may  have  his  instrument 
held  by  an  ajwiwtant  whil'-  lie  iierfonii-*  iiercu«sion  in  the  ordi- 
nary manner  (Fig.  4).  The  ft-riner  nmdc  is  prL'firah!c,  because 
more  delicate.  Such  a»tonis}iinp  and  incrcdihlo  acciiraoy  is 
claimed  for  nuseiilialory  jK-rcnssion,  notably  liy  Bezly  Thome, 
that  Broadbcnt  and  others  have  been  led  to  test  it,  mid  iiave  come 
lo  the  eonehi!*ion  tliat  it  possesses  no  advantages  over  pleesimetric 
percussion.  I  hare  employed  it  a  great  deal,  and,  ahhoURh  recog- 
nising its  liability  lo  error  and  it*  liniiiiitinns.  still  I  tielieve  it  is 
in  certain  cases  with  ihin-widled  elastic  chests  and  when  practised 
carefully  a  very  accurate  means  of  outlining  the  heart.  I  have 
repcatcJIy  ei>inpared  its  findings  witli  thuf^e  of  llie  two  other  meth- 
ods, eajieeially  ples*imelric,  and  tind  it  satisfactory  and  trust- 
worthy. One  occasionally  cncoinilers  chests  in  whieli  for  one  re.i- 
•On  or  nnothcr  it  \*  next  to  impoi'siblc  lo  determine  the  deep  limits 
of  the  heart  in  the  ordinarv  fashion.     It  is  well  in  such  cases  to 
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try  llie  method  iiiulpr  Jiseiissiim,  sinra  it  will  often  help  one  out 
of  111!'  ilili-iiirijn.  I  ^lioiild  nul  r<:-coiiuiii-ii<l  iti«  ompluymtiut  to  tho 
exc'liiAi<in  of  (he  pletiitiiiiGtric  method,  but  merely  as  an  adjunct 
thereto, 

PalpulDnj  I'rrainxhm. — By  rliis  ((>rin  is  iiiennt  a  luctfiod  of 
iiHUi^  IkiiIi  {iali>utiiin  und  |>eri^iiiii'^ion  al  the  same  time.  In  other 
wordti,  it  \e  a  method  uf  aset'i'ttiiiiiiij;  the  huart's  resislKuce,  and 
tlicrtliy  of  asi'crtuiniiift  its  uiitlinc  nnd  diineiiaious.  It  iiinkea  use 
of  Till-  ft'cliii};  of  rc-.si*ttiiice  rallier  thiiii  uf  the  auditory  perception 
of  ditTtTenfos  in  Bimiid.  Aiieiiliriifji-rr  ;inJ  Liioiiiiee  percussod  tho 
che»t-M-«U  iiiimcdititoly — tluit  is,  wilhrnit  tlip  intervention  of  a  pies- 
siiiu'itT :  tlir-  fnriiior,  by  ^Trikiii^  villi  the  tip  of  his  finger,  and  tho 
latter  with  iho  end  of  Lis  stL■lho^L'^>]lL•.  It  is  iiuedleas  to  say  this 
mode  of  jifrforiiiiii):  pcrfiissiua  \i>.  inore  or  lees  painful  to  the  pa- 
tient. In  1877  Ebstein  proposed  palpation  of  the  heart  and  other 
solid  viscL'ra,  in^  the  liver,  us  a  iiR-tiTi>  of  iippririaiinc  tlicir  size 
by  tiu-ir  resisliuii'i-,  mid  ill  ihc  Inti-niuliutial  Medical  (■ongresa 
nt  R'Hiif  in  1N1I4  he  wtiil  iin  ehiburate  pajiep  in  which  he  discussed 

mill  oNjihiinL-d  his  method  at 
eiinsidiTiiblc  length.  In  this 
pajier  he  ealled  attention  to  a 
iiii'iliod  eiii]>loyod  by  J.  Hein, 
whirli  roiiT.i^i>  ill  jial|iatiiig  the 
lii-url  with  one  tiii{;cr  while  jjer- 
I'li^^iiii;  will]  the  other  in  the 
('■liliiwiiiu  iiiainii'i':  The  palmer 
-iirl'iin-  of  llie  liriiiiiial  i)lialaiix 
of  ihe  oiilftretebed  middle  fin- 
f;cr  is  ])lnwi|  upon  ihe  cheat, 
while  a  lighr  hip  is  iniule  on 
ihe  elie^t  with  llie  Tip  uf  the  bent 
l'i.ri'liiif.'er  t  l-'ig«.  f)  and  6).  Then 
while  the  estremiiy  of  the  first 
linger  iv*t»  ai;ain!^i  the  wall  of 
the  thorax  he  (rive*  n  Hjiht  blow 
to  the  chest  with  the  pad  of  the  middle  fiii^jer.  In  eaeh  inslanoe 
the  liiipera  are  allowed  lu  reiiiain  for  an  in^t|lnl  in  eotiinei  with 
the  |iarr  pereiii-sed.  s,.  n^  )|ii.  heller  to  perceive  the  seiisalion  of 
resi^liinee  iinpurtid.     In  this  way,  by  alternntely  tapping  with  the 
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two  fia^rs,  the  entire  area  is  iraverswl.    This  is  said  to  yield  very 

aooiiraie   reaiills,   bnl   is   by   Ebstcin  eonsidored   inferior   to   his 

method,  because  not  altogether  devoid  of  pain  to  the  patient. 

Elftttciii.  thcrt'fori',  tnukes  use  of  a  small  glass  pli-sinieler,  upon 

which  be  gives  a  genik-  prcriHiiij; 

strokf  with  the  tip  of  one  fin- 
ger, whii-h,  Hexed  at   iti>  mctn- 

carpal     Jirticulation,     is     held 

8ligbrly  nitd   rigidly  curved   um 

the  stroke  is  given    (Fig.    7). 

The  blow  16  not  made  with   ii 

quick    ndioiind    (staceaid),  Inii 

with  H  tirm  pushing  movement 

(It^ato).     The  *tmke  in  given 

in  8  line  jierpendicular  to  rlic 

surfaof  iJiuB  [n-rcuswd  und  the 

plesimeter    ia    held    firmly    in 

[wsition.      Elistein's  picxiiiieic!' 

of  glass  IS  }  an  inch  ( 1.')  Cfiiti- 

melre)   in  widtli,  IJ  inch  (4.0 

centimetre*)  in  length,  and  ■^nr- 

nioitnifd  by  a  small  liiindlc  jt  i>f  nu  inch  (l.">  centimetre)  in  lici^'ht. 

With  such  a  pieximetcr  Ebstcin  asserts  tlic  method  \->  nut  only 

gratifj-ingly  precise,  us  he  Ima  re|ieatcdly  proved  on  the  cadaver 

by  nieani!  of  neeillea,  but  is  onsily  aetinired.  which   i*  nn  i.pin- 

i"u  ciiutrary  to 
llmi  expressed  by 
\"icrord[.  More- 
over, if  possesses 
(lie  iiii<liti<j]iu1 
advantage  of  en- 
iiblins;  the  ex- 
nniincr  to  nvail 
himself  of  liis 
pcrccplionof  the 
f'wnA  iiiol  jiilch 
of  ilic  nolo  pro- 
In   ihifl  wnv  two 


Sw.ii.i  po-illipM. 


Flo.  T.— '-""nV*  l'*tPii!>iiv  I'lnoi'Mios. 
dnced,  as  well  as  of  the  sense  of  reaistanee. 


impressions  are  received  simultaneously  which  serve  to  control 
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each  Other.  Ebsteiii  declares  aUu  that  hy  hb  method  one  can 
obtain  sntisfaclury  resiill*  in  cases  of  riiiiiliysfina  and  in  persons 
with  a  ihick  |jaiiiiiciiliis  of  fat  or  large  iiiammaiy  glands,  all  of 

which  usually  proclude  aocu- 
riilc  itcrcii^siiin  after  the  ordi- 
unry  nietluK], 

Kohtrt  JIacuire,  of  Eng- 
liiiiil,  tidvi>cates  paljiatory  |ier- 
ciission  hy  tapping  lightly  with 
the  soft  jmhiiur  cushion  of  the 
leniiinal  phalanx  of  one  tiii|rPr. 
and  claiin-i  cqnally  ftcciirate  i"©- 
suiis  (  Fij:.  h).  lie  exin-cssly 
states  that  the  stroke  must  bo 
not  short  and  quick,  but  long 
ami  pressing,  as  if  one  were 
fccUii;:  or  palpating  with  tho 
tingiT.  it  is  applicable,  he 
says,  not  only  to  all  solid  or- 
gans, spk'cii  imd  kidneys,  as 
well  :is  liL-jirt  and  liver,  Imt  ul-o  to  collcciions  cjf  Ihiid  in  tlioraoie 
ami  pcriloiicMl  cavities. 

In  casci  whicit  arc  at  all  olisciirc  it  i?^  well  lo  verify  the  con- 
i'lii>iiiiis  lii-rivcil  by  iniy  one  nn'tlmil — p!i-<siiiiriric,  ini^cidiaiory.  or 
palpatory — by  eatb  of  the  others.  For  my  jinri  I  valne  tlic  aus- 
cnllalory  iiii'ihod  ilie  leiot  liiLdily,  iieoiiui-c  so  liiibli-  to  error  in 
exactly  th<ine  eiiM-.-  uhicb  offer  I  lie  giTate;^!  ditticiilty  to  ordinary 
liereiission — that  is.  einphy-r-uiafous,  fat.  imd  ri.irid  clionts. 

AuBOultation  of  the  Heart  is  nin-ihi  r  and  iiirli>peiiiialilo  nienns 
of  miikirii;  I'iirdiae  ■■Miiiiijmrions,  and  by  the  inexperienced  is  apt 
Id  bi-  relied  iipmi,  if  not  exeln-ively.  sit  lea-t  to  a  dei.'ree  out  of  pro- 
jHirtion  to  its  imponaiu'e  a-^  eompan-l  with  ])erenssion.  Neither 
can  Ijc  cniiiplete  williout  llic  mlji-r,  I  il<>-ire  alsn  in  eni|diasi»-i-  the 
folly  of  aileiii]p!iiiir  1(1  (In  uceiiratc  work  without  the  use  of  n 
stethoscope.  Whatever  fonii  or  kind  of  instniinent  enables  one 
to  hear  the  nuist  distinctly  is,  in  my  opinion,  the  best  for  liini,  re- 
gardless of  ilie  aryninenis  .ndvanr-ed  in  favour  of  r-erliiin  -^orls,  1 
iiinke  use  of  a  sinipk'  biiuiivid  and  of  a  nioiiauriil  -leilio^M.pe.  ein- 
jdnyiug  tlie  liuier  wlieii  desiring  sneh  itiforiinition  Jis  is  sometimes 


Flu.  3.— JUi.tiKE'i  JUriii.'ii  ur  1'au'.M"iiv 


ISTBODUCTORY  13 

obtained  from  tbc  impulse  of  the  hj'pertrophied  or  dilated  heart 
against  the  chest-wall.  A  stethoscope  with  a  small  ond-piece  en- 
ables one  to  diff<?rontiato  sounds  iind  miirniiira  und  to  trace  them 
to  their  source  in  a  wuv  lliat  cniinnt  lie  done  l)_v  the  ear  placed 
against  the  praxrordia. 

Normal  Heart-sounds-^The  detection  of  miirmurs  is  not  the 
only  object  of  uuM-ulhiiiini.  The  heart-sounds  themselves  often 
afford  as  much,  if  indeed  not  more  information  than  do  bruits. 
Therefore,  if  one  is  to  correctly  intL-rprct  what  he  hears  coma 
from  the  heart,  he  must  be  familiiir  witli  the  elinraeters  of  the  nor- 
mal iionndi<  of  this  organ.  To  tlii^  end  lie  miijt  know  how  lliey 
are  produced,*  and  keep  in  mind  whiil  is  going  on  within,  during 
the  portions  of  the  cardiac  cycle,  nt  the  time  of  the  sounds  and 
during  the  intervals  of  silence. 

If  one  listens  at  any  point  upon  the  cardiac  area  he  hear*  two 
distinct  sonnds,  known  as  the  first  and  second  sound  respectively. 
Over  either  of  the  ventricles,  in  the  neighbourhood  of  the  a|>ex, 
the  accent  falls  on  the  fir^^t,  which  is  hmfrer,  of  a  lower  iiiteh,  and 
more  intense — that  i«,  more  buoming  than  the  second,  which  is, 
conversely,  short,  sharp,  und  clicking,  having  a  valvular  quality 
we  say.  Moreover,  the  ear  delects  two  intervals  or  periods  of 
silence,  of  which  the  shorter  occurs  during  systole  lictweon  the 
first  and  succeeding  second  i=i>uiid.  The  longi-r.  known  as  the 
pause,  falls  lielwcen  the  second  and  nest  ensuing  first  sound,  dur- 
ing diastole.  This  auccession  uf  sriunil-  and  silences  pives  to  the 
heart-sounds  tlicir  j)eculiar  rbylhiii.  likened  to  tlie  ticking  of  a 
cWk.  If  now  auscultation  lie  made  at  the  base  of  the  organ,  in 
the  second  inwrspnce  at  either  side  of  the  sternum,  it  is  perceived 
llnu  the  accent  fHlb  on  the  secmd  sound,  -«ince  tiii'*  is  the  louder 
and  clearer  anil  higher  pitebi-d  of  the  two.  Their  rliyrlnn  is,  how- 
ever, the  same  as  at  the  ai^x.  Furfhennore,  it  is  generally  per- 
ceiveil  thiit  the  second  sounil  is  louder  on  one  side  of  the  sternum 

*  It  ie  cummoii  lu  fiwiilc  uf  ^nuiiiN.  wliflli<-r  ni>r[iiii1  i>r  iiliiinriUHJ,  ii)  ]>ri"lii 1 

within  the  hrnrt  orpWsl,  Of  I'nursfsui-li  iiliriin'fil'ifij-  is  Inn*,-  und  iiiH  in  nccoril- 
Anci>  with  tlic  kiioRii  liiw<i>ir  ui-niihlics.  SoitiiiU  ari>  ili(-  Hitilli'iry  T'l^rci'Eiliiiii  "f 
wKvrii  impnrlcil  lothcnir  liy  Ihi' vibmtioTi  ut  *(ruHiire*  williiri  tin-  tliftrnx,  l?ii? 
tlHii«s  (H-n'iii),'  a?  pnnl  (.■'■n-.liict'irh  '•[  vUr'v  viliniiinii-  Wllh  ilii-  >iinlc'Muiiilirii; 
of  the  nnulp  nf  prmJuctinii  of  iIh-s-  Ncniisiii  |.li.'niimrim.  I  sliiill.  fur  llii'  wki-  i-f 
convcni»ncu  uml  lln-  Avniiliinci"  ut  ciri'iiiiiliJi'tiiii'ri.  s[<fnV  at  suuruU  iis  i;i'ii«-rnl«'l 
(b  th«  heart  orchc!!. 
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than  on  tbe  other,  the  position  of  greater  intensity  not  alwnys 
bt'iiiK  iHiifomi  in  iliffereiit  individuals,  depending  on  various  con- 
ditions, as  age,  etc. 

What  occusions  tliie  s1it;ht  diversity  between  the  sounds  nt 
the  fljiox  und  bnse^  U'liy  do  not  tlie  two  sounds  in  all  »itua- 
tiona  have  the  same  character?  I  will  answer  the  latter  query 
first.  The  first  suuiid  is  syiiclironous  with  the  apex-beat,  and 
is  therefore  prndneeil  during  ventrinilar  systole.  Physiology 
leachei;  us  that  the  thinitiim  uf  thi*  phaw  of  the  cardiac  cycle 
is  ^^   of  II  second,  suhdiviilfd  us  follows  (Fig.  il):  During  tbe 


Flu.  »,— S«w(4i.  dtHDiAO  Crcu. 

fir^t  tenth  "f  a  ?c<viid  the  ventricle  i*  iiiiti»ting  it*  con t ruction 
and  is  silent:  during  the  following  y^  i<f  a  seennd  its  conirao 
tioii  reaches  its  ni»xiuiiuii  enerfry.  the  anriculo-vcntricnhir  valves 
elo»e.  ttud  the  tir^t  hearl'^uuiid  i^  heanl;  the  tiiml  tenth  of  the 
secoml.  during  which  the  veniricle  siill  remains  contracted,  is 
again  a  ix-riod  of  sih-nee  and  u-niiinute*.  the  phase  of  ventricular 
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the  commenceroent  of  diastole,  Tliis  sound  ia,  therefore,  di)t»tolic, 
und,  ui<hL-ring  in  the  »t«^e  of  cardiiic  rcpoHC,  is  succeeded  bv  ilie 
period  of  ftilence  or  long  pniiee. 

This  brief  Btatement  of  what  takes  place  during  the  iliffiirent 
phases  of  the  cardiac  cycle  will  help  us  to  underetaiid  the  mode 
of  production  of  the  two  souiidit.  Duriug  tlic  middle  portinn  of 
sydtolp-,  wheu  tlie  first  soiiurl  [•<  nudiMe,  the  vetitriele  i*  nclively 
contracting  and  the  auriculo-veiitricidar  valves  are  closed  and  held 
flowly  in  eonlnet  lliniuj;h  the  euntniftiun  i.if  the  ]iiipilliiry  umseles. 
Experiments  have  shown  that  if  either  purtieipant  in  this  singe 
Clin  Ik-  made  to  act  without  the  otlier  ti  miiiihI  is  Ktill  Hudllile.  Init 
it  has  lost  its  normal  cliaraeter.  If  in  the  hlnodless  liearr  the-  ven- 
tricles are  made  to  contract  while  the  anriciilo-vcntricnlar  valvea 
are  hooked  hack,  the  sound  is  low  in  pit<'li,  pnitongod,  un<]  hooiti- 
ing,  while  if  the  ventricle  be  opened  and  tbe  valves  closed  without 
contraction  of  the  muscular  wiiIW,  the  sournl  produced  i«  liisbcr 
pitched,  shorter,  and  less  intcuHf.  It  i^  thus  uiipMn-iit  iliat  llio 
first  cardiac  sound  is  a  composite  one  made  up  of  two  elements,  a 
muscular  and  a  valvular. 

On  the  other  hand,  the  second  sound  is  due  solely  to  the 
ribrations  generated  in  the  seniiluniir  valves  at  the  instant  of 
tlitir  closure  and  possesses  m*  inuncular  flcinont.  It  is  eoniie- 
quentiy  of  higher  pilch,  shurter  iluculion,  and  les.t  intensity  iliiin 
the  first  sound.  Inasmuch  as  the  first  is  a  composite  sound,  it  ia 
obvious  that  its  twn  elemeiita  must  jiyticlironize  exiictly  if  tlw  sntind 
is  to  he  pure  and  normal.  Furth<Tmi»re,  there  are  two  t-enirieles 
und  two  sets  of  auriculo-ventrieuhir  valves,  ('(inHCipicntly  each 
half  of  the  heart.  i»  responsible  for  its  own  first  sound.  Ausculta- 
tion at  the  upcx,  however,  revealc  but  one  tir«t  -outkI,  which  i-^  tbo 
rei<ull  largely  of  ibe  bletiiiin^r  <.>f  ibe  Iwn  wiuiid!<  j;('iu- ruled  in  the 
two  halves  of  the  organ,  but  conducted  to  this  point.  That  this  is 
the  caw*  IB  proved  by  the  cliniciil  experienci*  (liiit  "ccii-.ioimlIy  over 
one  or  the  other  ventricle  the  systolic  sound  is  heard  to  be  of 
altered  titiality  or  divided  into  its  two  clement*,  while  over  the 
opposite  half  of  the  organ  it  rctniuM  it*  norinnl  characters. 

lamuch  as  there  are  two  sets  of  semilunar  valves,  there  are 

t        jDBrately  produced  yet  synchnmnus  nfcoml  uniiiiih.    Of  these, 

c  ii«  hean]  inmt  distinctly  at  the  right  edge  of  the  sternum 

wnd  interspace,  while  the  iiica  of  greatest  audibility  for 
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the  pulmonic  is  in  tlio  corrospondtiij;  interspace  at  tlic  left 
IwrUt  of  the  stcninui.  In  ihe  earlv  vears  of  life,  by  some  Daid 
to  1)0  up  lo  the  thirtifth,  llie  pnlmonie  second  sound  is  tho 
louder  of  the  two,  while  at  and  after  middle  age  the  reverse 
obtains. 

Conditions  whicli  rin^'C  hlririd- pressure  in  either  the  lc»«cr  or 
grearer  My.>ieni  will  e(HTeii|mniJingly  alter  the  intensity  of  these 
sounds.  The  more  feeble  tir»t  swund  heard  at  the  base  at  either 
i>lerii)il  iTinrpin  is  pn.lmMy  iraii^iiiiTteil  ihilhc-r  from  the  re!*[KWlivo 
venrriele.  Tiegeraiedt  ^ay*  ii  is  not  ini|»os6ible  that  vibrations 
csufied  by  the  oj>eniiip  of  tiic  iieniilunnr  volve:*  play  a  certain  role 
in  the  iirodueiioii  of  ilie  livsl  heart-sunnd.  If  this  be  the  case,  then 
the  systolic  tone  audible  at  the  base  of  the  heart  in  the  aortic  and 
piilnioiiiiry  ureas  rcspci'tivi-ly.  is  uuT  to  Ih-  regarded  merely  Hs  a 
conducted  sound  tran-^^mitted  thither  with  less  intensity  than  lo 
the  apex. 

lifdiipltcalion  of  ilu-  Uviil-f^ottiitls. — Kitlier  the  first  or  second 
ROimd  may  under  certain  conditions  be  doubled — that  is,  divided 
into  two  parts  {ir  split,  a*  i^?  sonierimes  *«id.  This  occurs  most  fre- 
(incnily  witli  ihi-  si'ci.iid  -ounil,  Jiiid  is  licst  heiiril  over  the  base  of 
the  ln'art.  li  niiiy  be  [xTL'eivi-d  if  ihi'  breath  is  held  at  tlie  close 
of  ji  ili't-p  iii^piralion,  ami  iiiult-r  llio«c  ci renin stiinces  ie  spoken 
of  H.-.  pliysiolof;icnl.  l'rilh"li>'/i'-ii/li/  iuvli  :i  rediiplir'atinn  is  appar- 
ent wlien  in  eonseipieiice  of  disease  there  is  an  alteration  of  bli>id- 
pres.">nre  in  cither  the  piilmotiic  or  iionie  system.  It  is  most  fre- 
c|nenily  observed  in  initral  or  pulmonary  dic^eases  which  auj^inent 
blood ■pri-«sn re  in  the  vcsm-Ip  ••(  llie  ks<er  eireubition.  Tt  has  been 
eoiiicnded  thai  in  Mich  ii  eorulitii«n  the  \'alvf">  a(  tbe  pnhnonie  ori- 
fice close  slifihtly  earlier  than  d.i  the  jmrrie  eiii'tnins,  and  emit 
their  fiotind  nn  ajipn-'-iidile  iiitrrval  of  linie  in  advance.  Oppo- 
nents of  this  lInM.1T  ailtiiii  the  luek  of  synchronism  in  tbe  eloi-ure 
of  tlie  two  sets  of  si^fiiioid  valvc^,  hut  maii)lain  thai  the  increase 
in  bItiod-pre»iireciiuse*a  rUdiiy,  imt  a  |ireinaliii'e  oeeiirronce  of  the 
soiiiid,  Mnce  to  iiVcrcoiiic  I  hi-  Kiiiia  tiiral  ri-.i-iatK'i-  in  ihe  pulmonary 
artery  (he  vi-iilrieli-  i-  i-oiiipr]li"l  to  ei.iiirai-t  more  slowly  (Itarr). 
In  other  words,  the  ventricle,  wlielher  rijjhl  or  left.  de]ieniiin.[i  on 
the  j'ystem  ill  which  I ilnod -pressure  is  raised,  comiileles  lis  sy?lole 
perii'plibly  later  llian  doc  its  fellow.  (inTtniann'-i  theory  of  the 
doubling  of  the  ^ound  lieiuu  dui.'  to  asyncjiroiiuns  cluoure  of  tbe 
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individim)  leaflets  of  a  valve  is  regarded  as  fallacious.  Reduplica- 
tion of  rite  second  sound,  llii-rffore,  is  an  indicHtiuii  of  aonin  altor- 
ation  of  blood-prpssiire  iii  one  or  llie  other  system. 

There  i»  another  form  of  iloublinf;  of  the  set-ond  sound  which, 
uiuong  English  writprs,  win)  ap|>ear  ro  have  |iaiii  [lartieular  alleu- 
tjon  to  this  anomulv  of  the  heart -sounds,  is  distinpiiisbed  from  the 
foregoing  as  apfiareiit  or  .timiiFritrd  doubling.  This  variety,  If  I 
may  so  lenii  it,  is  heard  only  at  or  near  the  n|)e.\,  and  apjjcars  to 
be  confined  to  cases  of  mitral  disease  with  predominating  stenosis. 
The  phenomenon  is  believed  to  he  due  to  llie  addition  or  inter- 
polation of  a  third  sound  cdnsely  fidlowiui;  the  physiological  second. 
The  only  theory  regarding  ii.s  mode  of  ]irodu(;tion  that  appears 
tenable  is,  so  far  a&  I  am  able  to  learn,  that  advanced  hy  Kanitom. 
He  believes  it  to  be  a  souml  of  tension  in  the  altered  segments  of 
ihe  mitral  valve.  Ujx^n  the  oeciirrence  cif  ventricular  diastole  the 
mass  of  blood  held  back  during  systole  in  the  left  auricle  and 
pulmonary  veins  rushes  fureibly-  into  the  rajiidly  relaxed  ventricle, 
and.  Rtreniniiig  in  the  direeiiim  of  lea.^il  re^iiriianee,  tilU  tiie  :*paoe 
behind  the  ihickeued  and  displaced  mitral  cusps,  "  bellying  them 
outt"  after  the  manner  of  saiU  filled  hy  the  wind.  This  sudden 
bulging  of  the  diseased  curtain.^  produces  a  sound  of  tension  which 
is  audible  in  the  fore  part  of  diii?(tole  foon  after  the  nornuil  second 
sound,  which  in  mitral  stenosis,  in  San.tom'.t  opiniim,  i.-^  the  jiul- 
motiic  second,  transmitted  to  tbe  apex.  The  aorlic  second  is,  he 
ihtnkti,  too  feeble  to  be  heard  at  tin-  apex.  That  this  third  ch- 
nient  of  sound  is  produced  at  the  mitral  orifice  seems  jiipporled 
hy  the  observation  that  it  oeeasionaljy  bi-eoniert  transformed  into 
t  diastolic  innrmnr  oeeupying  the  same  posiiinn  in  diaslnle — i.  e., 
ftdlowinp  the  normal  second  soiuid.  The  diagnostic  value  of  this 
eecniing  doubling  of  the  sei'<jud  ^ournl^^tlie  ajii-x  will  be  discussed 
in  the  chapter  on  Mitral  Stenosis. 

Sewall  likewise  attributes  thifi  rec  In  plication  of  the  second 
sound  to  the  time  of  valvi-lension,  but  explains  it  on  the  hypothesis 
that  the  irritable  papillary  muscles,  stimulated  by  tiie  inrush  of 
blood  from  the  overdi.it ended  iinride,  contract  too  .ioon — i.  e.,  in 
Ute  fore  part  of  diastole.  This  e.splanali.m  may  hold  for  those 
CUM  in  which  doubling  of  the  se<'i>nd  soiiml  i^  a  irausicnt  phe- 
nomenon, as  heani  sometimes  during  states  of  great  cardiac  ex- 
citement, but  not  for  cases  of  mitral  stenosis. 
a 
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Hedupli'ralwii  of  Ihv  First  Sound. — UnJer  certain  coniiitione, 
as  iKflt  of  abiioriual  blood-pressure  witliin  one  or  the  other  veniricle, 
lIiorD  is  licarJ  nut  a  single  first  sound,  but  a  rctiuplicalion  or  split- 
tint/  of  Iliis  sounij.  This  ubnornialilv  is  less  frequently  perceived 
lliaii  is  doubling  of  tbt-  swond  sound,  and  ia  equally  difficult  of 
sa  lis  fuel  ory  ox  pi  an  at  ion.  Two  main  tlieories  ure  mlranced  to  ac- 
count for  it.  One  of  tbese  finds  its  causation  in  a  heinisystole,  b^ 
M-bich  Ih  meant  tbe  separate  and  indeiM-ndent  contrat'tion  of  the 
two  ventrit'lefi,  Allhotifrb  tliere  have  lipun  recorded  a  few  eases  in 
wliii'b  liigLly  ooiupcii'nt  and  careful  observers  believed  they  de- 
tected such  bemiBystole,  still  it  is  so  at  variance  with  the  physiol- 
ofTv  of  the  eariliae  iii'iion  to  *upiiose  tbe  vi-utrieleis  can  fail  to  syii- 
ehronize  in  ihcir  systoles  that  many  authors  are  not  willing  to 
accept  this  ex|jlaDHtion.  The  other  theory  assumes  that  the  two 
eonijionents  of  tJie  lirjit  wiund  in  one  or  the  other  side  of  the  heart 
rlo  not  fall  iHiri'tlicr,  Imt  are  separated  by  a  brief  yet  distinct  in- 
terval i)f  iiiiie,  so  that  to  ibc  cur  tlie  tir^t  sound  over  that  veutriclo 
gives  llie  iiiipn— ^ioii  •>(  -|ilinirij:  or  re<hiplication.  One  or  the 
fttliiT  coni*tilin-iit  of  tlic  r-ouiid  i^  freneraleil  t-il!if-r  too  soon  or  too 
lale  to  syiicliriiliizc  with  the  other.  As  the  pheuomeuon  occurs 
wlien  b]ood-]irf'i'i'Ure  in  one  of  ibe  ventriele;<  i»  too  hifili,  and  as 
under  ihe-st!  cTinditions  tbe  eardiae  wall  has  lost  its  normal  tonicity, 
if  weenie  rea-'iiuiMe  that  the  leti-iioM  into  wbieli  tlic  valves  art* 
tliri'v\n  and  the  eoTiiracTir.n  of  iln-  bi-arl-ivall  ^b■■uM  ii"l  he  per- 
fectly siniiilianeou!:-.  Scwall  jirpites  that  the  cause  of  the  redupli- 
fiiiion  lir-"  in  ibi-  failure  of  tin-  pupillary  imiM-le*  to  contract  at 
their  propi'i'  lime,  ilir'ir  eoinraetion,  and  lieuce  ilie  note  of  valve- 
icnfiou.  occurring:  either  lufore  or  after  that  of  the  ventricular 
viiill.  Wliiiiivcr  bo  (111-  irue  eNphniniion  of  iliis  pbi-nnnienon.  it8 
oeeiirreircf  lieiokeii-  I'Xi'i—ive.  ami  it  luay  he  dan^reroiis,  increase 
i.f  pre^-iin-  iii  ihat  vi*iitri<'le.  fo  which  lln'  rediijilieiilion  can  l»C 
traeed.  li  itr.iy  bi-  audible  over  either  half,  and  I  reenll  a  ease  of 
mitral  n-Liir^iiaiiou  in  wlii'-h  ilii«  douidiup  appeared  in  tlic  rijjht 
ventricle  only  when  the  piilienl  a^^itnied  tin-  reeuiiibent  pusture. 
It  is  not  seldom  present  over  the  left  ventricle  in  cases  of  chronic 
nephritis,  nixl  then  beiokeii*  daiijrerous  execs?  of  bloud-prcMurc 
in  the  arterial  sy-reuj.  and,  -eeon<hirily.  wilbin  tIk-  K-fr  ventricle, 

liiiU'iji   or    1  'iiiiirr   Uhiiihw.- — A    jdieni'nien-ii).   sonieliuie^    oh- 
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cording  to  its  pnsitinn  in  rlie  diflsloic,  proilucps  an  npparent  redu- 
plication of  cither  the  tirst  or  s-econd  sound),  resoiiiblos  so  closely 
the  hoof-beats  uf  n  galloping  horse  that  it  has  been  termed  the 
canter-rhythm  or  bruit  ile  <jnloii.  The  merit  of  having  tir^t  de- 
H-rihed  it  is  aeoorded  by  the  French  to  ISoiiilhiud;  yet  to  Potdin, 
but  to  Barie  in  particular,  ticlongs  the  credit  of  having  first  bronglit 
it  to  the  notice  of  the  professiou.  Fraeutzcl  hns  itlso  given  a  most 
clear  and  discerning  description  of  the  plienomenon  based  on  accu- 
rate scicutitic  ohaen^ation.  \Vhf.'n  the  peculiarity  under  considera- 
tion b  present,  the  auscultatui"  hears  not  merely  two  sounds  of 
nonnal  relative  strength  and  rhythm,  hut  three,  of  which  the  la-!t 
is  iin  accidental  or  iuterpnluled  sound  occnrrinj;  lu  the  long  pause. 
Fran^oia-Franck,  according  to  Sewall,  is  authority  for  the  sialo- 
moui  that  this  third  sound  may  occur  in  any  one  of  three  posi- 
tions: Immediately  after  rhc  u<mnal  second,  in  llic  miildle  of  the 
diastolic  interval,  or  at  the  end  of  the  lung  -silence  shortly  before 
iIk;  first  sound.  When  it  fiillri  directly  after  the  normal  second 
«onnd,  it  nnist  mil  he  eonfonnJed  with  the  appnreiil  ildubling  of 
the  second  sound  already  described.  It  is  disiiugiiiHhahh'  frnm 
this  latter  by  its  peeuliar  tempo.  Its  canter  rhylhm  is  imparted  to 
it  by  the  shortening  up  of  the  lung  interval  nrid  liy  the  ncccnl  fall- 
ing on  the  middle  one  of  the  three  sounds — i,  e..  the  normal  seeimd 
(Fnientzel).  If  one  will  iinitiile  the  sound  of  a  f-low  canler  by 
striking  his  hands  on  his  knees,  he  will  at  once  Bpi>rcciatf  the  cor- 
rc<-tnc*8  of  Fraentzel'!*  stulcmeiit. 

Any  one,  however,  who  Iiii.-i  studied  thi«  rhytlim  of  the  heart- 
sounds  in  a  large  nuird>er  of  cases  will  have  appreeiatcd  the  fact 
that  it  not  infrequently  possesses  the  characters  of  a  rapid  gallop 
rather  than  a  "slow  canter.  When  such  is  the  case,  Frnent/erfi 
deiM-ription  does  not  ap|>l.v.  The  lenjpi)  and  accent  are  now 
changed,  as  may  be  proved  by  again  imitating  the  sound  by  the 
hands.  It  will  now  he  observeil  that  the  infcrviil  separating  the 
fin»t  from  the  second  »ouiid  Jv  shorter  than  that  separating  the 
second  from  rhc  thin!  or  inrcrpuhiticl  smiTid,  while  the  aeeent  falh 
most  sharply  sometimes  on  the  first,  sometimes  on  the  lliird,  btil 
in  every  ca^^e  Icai^t  strongly  on  tlic  nijildle  one  of  the  three  sounds. 
In  still  oilier  instance*  the  rhytliui  described  by  Fracntzcl  is  main- 
tained, hut  the  BCcRiit  it)  on  the  first  sound,  thus  producing  a  not 
quite  typical  cantor-rhythm.     It  is  this  lack  of  uniformity  in 
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rhytlim  and  accent,  wliicli,  as  it  seems  to  me,  explains  the  direni^ 
of  ui>i[iiiiii  expressed  by  different  writers. 

Tolaiii's  explanation  of  the  phenonioiion  is  that  it  is  due  to  an 
increase  in  the  elastic  resistance  of  the  ventricnlar  wall  over  iw 
muAonlar  tonicit_v,  iii  consequence  of  which  the  inrush  of  Mood 
from  the  aiiride  eansci-  it  to  urnernte  a  sonud  of  tension.  Scwall. 
on  tlic  nilir-r  hiiinl.  nitriliiiles  it  tn  the  eontraclinn  of  iLe  papillary 
muscles  taking  pinre  preniatiively — \.  e,,  during  diastole.  What- 
ever he  it*  mode  of  i>rodu»'ti"ri,  this  rhythm  is  an  evidence  of 
abniirmal  lilood-pressure  williln  tlie  ventricle,  and  hence  of  dan- 
gerous tension  of  its  wall.  Its  oceurrenee  is  most  commonly  ob- 
served over  the  left  vcntriele  in  ca^es  of  chronic  nephritis,  par- 
tieiilarly  the  inlerf^litia]  viivifly,  and  when  thus  observed  it  is  to 
hi-  ri-f;Hnlei|  iis  iiii  evil  prnf^riorttie  omen.  Tr  indieates  n  giving  way 
of  the  veniriele.  winch  is  no  longer  able  to  cope  successfully  with 
the  resistance  in  llie  arterial  system. 

I  agree  fully  with  ibusi*  who  lonk  iijxm  it  as  a  sign  of  the  end 
being  not  far  distant  in  cases  of  chronic  ncpiiritis.  since  1  have 
never  known  an  individnal  to  i-ecover  in  whom  this  rhythm  was 
delpeied.  Til  the  spriiij;  of  ISIOH  T  bad  under  treatment  a  eom- 
paratively  yoiiiif;  man,  wirb  ?>liiTeiu'd  arteries  and  interstitial 
nephritis,  wliu  presenled  tlii*  phenomenon  nt  different  times  in  iu 
inosi  typiral  form.  Several  (iiiir.-,  under  the  inrtuence  of  nitro- 
glycerin mid  eatharties,  liii'  triilbip-rbytliin  disappeared  entirely, 
bei'oming  replaced  iiv  two  heart-smnids  nf  normal  rliytbm.  Yet 
80  soon  as  pulse-tensiim  was  increased,  either  through  lessened 
vigour  of  ihiti  mi'diealiiiri  i-r  tin-  adiitiui^trniion  of  digitalis,  the 
oniiliuu-  dis'urbaiie*  of  rbythiLi  reappeared.  This  patient  sue- 
eiiniU'd  after  abmit  i\i"  inniitli-. 

Tlii-  inierestins  euntcr-rliytlmi  is  never  lieard  at  the  base  of 
the  bi-arl,  biil  always  over  one  or  the  other  ventricle,  and 'conse- 
qtieiiily  in  either  the  mitral  or  tricuspid  area.  It  may  lie  of  tran- 
sient dnnition.  yet  is  often  persistent.  It  tuny  be  board  in  hyper- 
Iropby  alniie  cir  eumliined  with  ilibilalion.  ii  may  oecur  in  dilata- 
tion alnne.  ill  aeiite  iiil'ei'lioiis  diseases,  sneli  as  typhoid  fever  and 
diphlberiu,  croupous  pneumonia,  scarlatina,  acute  articular  rheu- 
matism, and  neiiie  miliary  lubereiilosis  (Frai-nlzel),  all  of  which 
h-ad  to  myoeaniitis  or  lo  simple  weakness  of  the  heart-walls.  And 
lastly,  it  m-iy  be  heard  in  per[iieioii>  ameniia.  leneiumia.  and  grave 
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cschexiv,  which  induce  profound  cardiac  asthenia  and  eongequeut 
want  of  tonic-it^'. 

According  to  French  nmhftrs,  il  Honietiiues  oeeurs  over  the 
ripbt  ventricle  in  eases  of  gastric  disease,  and  Johnson  says  il  may 
lie  produced  bv  jiiilniunary  empLysema.  l-'riieiitzel  mentions  it  as 
fH-(-iirring  in  other  lung  affections,  leading  to  dilalatioii  nml  liyper- 
Irojiliy  of  this  right  ohaiiilier,  wilh  marked  eacliexia.  I  unce  ob- 
served a  true  guliop-rlivthtn  iu  tin-  i'l.nirth  and  fifth  right  inter- 
iijuices  close  to  the  sternum,  for  a  brief  lime,  during  which  there 
wae  very  obvious  overdisteutiou  of  the  right  cavities  secondary 
to  a  rheumatic  mitral  regurgiliilion.  The  very  unii?ual  situatiou 
of  the  rhythm  in  thin  iuslauee  i.s  ouly  exjiiii-uldi-  by  the  supposi- 
tion that  in  consequence  of  the  enormous  distention  of  the  right 
ventricle  the  auriculo-vcutricular  siiptum  had  become  puslied  no 
far  towards  the  ri^rlit  llial  the  wall  of  the  ventriele  extended  to 
the  fourth  and  liflb  right  inlerypaces.  It  disa|)peared  30  soon  aa 
treutiTient  had  unloaded  the  eartliae  ebnmbers. 

MnrmnrB.^Thie  i«  a  com  pre 'hen  wive  leriii,  wbii-h  iiieliules  nil 
ihose  advenlitifius  acoustic  i)|i(.-ni)irieiia  cmneeled  in  *ome  way 
with  the  heart's  action  and  not  reBeniblinp  in  tone  the  normal  car- 
diac wouinU.  They  may  he  priinnrily  divided  inlo  rnilaviinll'il  and 
exocardial.  The  nitloairilinl  arc-  ^iubilividcd  into  organic  or  struc- 
tural and  inorganic  or  aecideiitjij.  called  nhu  funetiuual.  aiiii-uiic, 
tupniic,  and  d\Tiamic.  lixoruntinl  arc  divisible  into  pericardial, 
pleuropericardial,  and  eardin-pulinnnary. 

By  organic  munnm-s  nn'  nu-ant  hucIi  as  owe  ibeii'  origin  for 
the  most  part  to  structural  defect  or  alteration  of  tlio  cardiac  ori- 
tiee*  or  valves — in  other  wurd:^.  to  cldiniie  piithiiliij;iciil  chinuies  of 
the  structures  reeognisable  after  ileatb.  Arciilrniul  nninnurs  can- 
not, on  llie  other  hand,  be  aserliied  lo  derinile  pH'bfdngicid  lesions, 
and  therefore  liBve  received  a  variety  of  ajipellalions  in  accord- 
ance with  the  various  theories  offered  In  explanation  of  llie  plie- 
noiuenu. 

Endocardial  Murmurit  af  Oetfanic  Origin. — Those  were  ones 
thougbl  to  be  caused  by  frJetion  of  the  hlooil  in  ils  paswigc  over 
the  roughened  inner  surfnce  of  tlie  heart.  This  theory  was  shown 
to  be  untenable  as  long  ago  as  1  S47.  when  it  was  replaced  by  the 
one  now  generally  accepled — nmiiely,  (bat  current*  or  eddies  are 
produced  in  the  stream  of  bloml,  the  same  as  in  any  other  fluid. 
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whenever  it  passes  a  point  of  constriction  in  its  chaunel  or  flows 
suddenly  into  a  portion  of  ihe  containing- tube,  wliicli  is  wider 
tliiin  lliat  ilirectlv  above.  Tbese  eddies  and  currents  in  tbeir  turn 
generate  vibrations  wliich  are  audible.  Those  secondary  currcnU 
iiri'  ihe  riuid  veins  first  demon  Pirated  bv  Savart,  but  applied  by 
C'liauveiiu  to  tbe  explanation  of  vascular  and  cardiac  murmurs. 

Some  of  ibe  conditions  povfrniiig  tbeir  production  in  the  vas- 
cular syateiu  are  the  following:  Constriction  of  the  coats  of  a  ves- 
sel by  externa!  pressure;  projection  inio  its  lumen  of  cjilcareous 
plates  or  tniisscs  capiible  of  lui'uiny  the  blood-streaiu  fmui  its 
direct  course;  aneurysmal  sacs  or  vascular  dilalations  into  which 
the  bloiid-slrcaui  mav  swirl ;  atid  in  tbe  IhmH  Itself,  all  pathological 
ehanf^es  by  wbii-b  uritiues  are  Tiiirrowed  and  valves  rendered  iu- 
eoinpetent.  In  addiri'iu,  uiunuars  can  be  produced  by  vibration 
of  tbin  mcuibraiics  and  bands  as  tbe  blood -currout  sweep*  over 
I  hen  I. 

In  Virchow's  Archives,  Itiitid  cxl,  is  one  of  a  series  of  sug- 
gestive piipein.  by  Kii'bard  Gcigi'l,  wherein  bo  takes  exception  to 
the  [in-viiilirij:  imiiun  coneerning  ihe  eausation  of  endrK'ardial  and 
vasi-ular  bruil;'.  Uy  a  series  uf  inullieuuitical  forjuula.'  Geigel  en- 
dcavciur.'  to  prove  tbiil  if  muniiiirs  of  the  pitoli  of  those  usually- 
heard  were  produced  by  vibrations  in  the  blood-strenm  these  would 
liin'i-  to  be  of  a  length  'lull  wnuhl  In*  physically  iuipissible  within 
the  cardial'  ciivitie.s.  H(>  rherefnri'  ■■raii-s  ilmt  the  "[-ijiiu  of  bruits 
in  eddies  and  eiirrcnt*  is  utterly  impossible,  mid  declares  them  due 
to  Iraii^versi-  vJbi'aliiiiir<  of  tbe  walls  of  the  -stnu'tnres  inclosinf* 
the  bliH>d-slrenni.  His  line  of  rpa^oning  is  iufjenicms,  and  to  my 
mind  biiK  much  to  commend  it.  since  the  generally  accepted  theory 
is  not  allopetber  satisfactory. 

It  is  thi^  omsidcrati'iu  wbiidi  nuikei*  me  venture  to  dwell  for  a 
few  mniiiejii*  uti  tlie  i-xpiiiiuiti'iti  uf  tiiuruiurs  "tiered  by  David- 
.lon.  of  Edinburgh,  .Vccording  In  his  iheory,  numnurs  arc  due  to 
vilinitiniis  set  up  in  the  valves  Iiy  (he  impact  of  the  bloml-stroam 
af  an  nbliipie  annh*.  Iiy  mlmeroll.^  experiments  he  claims  to  have 
deiu'iust rated  that  when  a  '■trejuu  of  Ibiid  was  injci'n-d  Into  a 
rubber  biiHonn  nr  a  poriinri  uf  the  small  inle-tine,  one  eml  of  which 
was  iieil  sei'ui'i-ly  abr-iit  ihi'  ii(./7.1e  of  ihe  syringe  while  the  other 
\vn#  tiplilly  ligiitiired,  liie  llnid  veins  and  eddies  thus  generated 
at  the  end  of  the  nozzle  wltliin  tlie  elastic  receptacle  did  not  pro- 
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dure  more  Ihaii  n  very  faiut  ituititnir,  nii<lilile  by  incnna  of  a  binaii- 
pal  Blethoscope.  When,  however,  the  Ihiiit  was  uiadc  to  strike  the 
inner  surfnce  oWiiiuely  a  iJislinet  clear  sound  was  generated,  the 
intensity  of  whieli  de|)ended  iijion  the  fc.ref  nf  impact.  By  ro- 
diR-iiig  the  rapidity  and  force  of  Ihe  streaui  I>avidsoii  wo*  able  lo 
produce  murmurs  of  varying  loudness  and  roughness.  By  another 
set  of  experiments  he  was  able  in  the  same  manner  to  genernte  an 
aoriif  systolic  bruit. 

The  conditions  which  favour  the  generation  of  organic  vas- 
cular and  cardiac  murmurs  are  muHifonn,  and  hence  such  adven- 
tiiimin  Koumlri  vary  in  respect  to  intensity,  pitch.  (|\iality,  and 
duration.  Tiiey  al^o  oliey  the  laws  of  conduction  and  arc-  jiropa- 
gat«d  in  different  directions,  according  to  the  seat  and  time  of 
their  production.  Moreover,  two  muruiiirti  of  iudi.'pi-Tidcni  riiylhui 
may  be  generated  at  the  same  orilice,  or  two  or  more  may  Iw  pro- 
duced sinmllantKjusly  at  ilitlcrenl  loculiou*.  So  lliat  if  one  is  to 
differentiate  endocardial  murmurs,  and  correctly  interpret  their 
significance,  he  must  be  familiar  with  iliese  various  character- 
istic*. 

The  intensity  of  a  murmur  hears  a  din-et  ratio  to  the  ampli- 
tude of  vibrations  in  the  blood-s-lream,  and  therefore  to  the  force 
of  rariliac  contractions,  and  Is  wt  iil  nil  >i  crilrrion  of  Df  ijravily 
of  a  lesion.  The  forcible  escape  of  blood  through  a  small  fenes- 
tration in  a  valve-segment,  in  itself  a  comparatively  triBing  regur- 
gitation, may  be  dirhircil  by  a  very  Inud  miirnuir  llidt  is  oudililo 
to  the  patient,  or  even  to  a  bystander  a  number  <ii  feet  distant. 
ThuB  Miller  and  (libbs  narrate  the  instance  of  n  girl  who  pre- 
gciited  a  murmur  of  .<ucb  intensiity  that  It  ci>nld  In-  jilainly  heard 
12  feet  away  when  tbc  listener  was  in  the  same  ru.im  atnl  palicni 
fully  dressed,  and  3  feel  liistant  when  separated  from  llic  piiticnt 
by  n  closed  door.  On  the  other  band,  a  very  grave  valvular 
affection  may,  if  canliae  power  is  feeble,  occasion  a  scarcely  auili- 
ble  murmur  or  even  none  at  all.  It  is  well  known,  for  c.\umple, 
that  n  presj-stolie  murmur  of  mitral  stenosis,  intense  while  the 
heart  is  strong,  may  fade  away  to  complete  innudibility  when  the 
heart  becomes  feeble. 

Conversely,  a  murmur  scarcely  audihle  during  a  period  of  car- 
diac asthenia  may  grow  in  intensity  as  heart-power  is  regained. 
This  is  the  case  particularly  in  aortic  regurgitation.    Tn  the  c\- 
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aminutioii  of  a  pstieiit  we  therefore  avail  ourselves  of  the  kiiowl- 
eilge  that  forcible  cai'ilinc  ui'tion  iiileiK-ifies  a  miiniiur  bv  linviiig 
him  jiuii|i  !iIk>u1  or  ol ln-rw Lsc-  exeite  his  heart  lo  bring  out  an 
olherwise  faint  or  inaudible  niiirniur. 

Posliire  also  iiiriueiices  the  loiiiliipss  of  these  snunds,  some 
bt'iiij:  iiiort'  iilaiiilv,  niln-Ts  k-bs  dir-tiiicilv.  lieard  in  the  recumbent 
posilioii.  Thwe  of  stenosis  are  more  intense  in  the  erect  posture, 
while  those  of  regurgitation  are  so  in  tlic  recumbent.  The  reasons 
fur  nuch  vn^iali"ll^  in  intensity  are  based  on  the  influence  of  the 
force  i»f  (^vavily,  wliicli  is  yreatpr  in  f^onic  than  in  other  iHiwitious 
(Gibson),  iliiral  systolic  nnirmuv^  ai't-  tieverlheless  often  louder 
in  the  njiriglit  llian  the  ^n|)ine  |n.iwture,  an  effect  to  be  ailributeU 
to  the  greater  vigour  of  ventricular  conlrKciiou  when  the  pnlicnl 
stands,  'i'liere  are  so  iiuiny  exceptions  to  the  effect  orilinnrily 
exerted  liy  position  llial  a  piiliont  should  always  be  examined 
sitting,  -lauiiiug,  and  reclining. 

'i'lii-  I'ilrli  depends  upi-n  rlic  rapidity  of  the  vibrations  pro- 
ducing the  murmur.  Therefore,  some  murmurs  are  low-pitched, 
while  others  are  bijili.  Tlic  union  of  overtones  with  the  funda- 
nieniitl  tune  determine^  ijiutlily,  jind  a>  pitch  and  i|miliTy  go  bund 
in  bund,  low-piichi-d  nninniira  are  ajit  lo  be  nmdiling.  growling, 
ranping,  etc.,  while  *iirill  oiu's  arc  often  niusiejil,  whistling,  filing, 
sawing,  twanging,  and  ihi'  like. 

Kiiuilly,  the  iliirol'ioit  of  ninrnnirs  i<  variable,  depending  on  the 
length  of  time  the  vibriitions  emlure.  Other  things  being  equal, 
il  reipiiri'!*  nmrc  time  Cor  ihe  blood-stream  to  ])asf  throngli  a  nnr- 
roweil  oritii'c  than  it  does  fnv  it  to  rej:nrgiiat<-  rbrongh  wider  os- 
tium whose  valve  is  defective,  and  thcrefi>rc  direct  murmurs,  88 
ihone  of  >lenosi:J  an-  cirlli-il,  urc  generally  nf  greater  duration 
Ibiin  are  the  indirect  nnc-  iif  viilvnbir  in-iifficicncy.  It  may  bo 
crated  ar^  a  genital  iin-pi-ilion,  lln-i'i-t'-.n-.  that  llie  nninnnrt*  of  oV 
^trueiion  arc  Ii-s  inteni^e,  Inwcr  i)i  pileh.  |cj»-  musical  in  quality, 
and  of  longer  duration  than  are  iIiokc  nf  regurgitatiim,  which, 
fur  the  snlte  nf  ein]plia>i*,  may  Ijl'  convervcly  staled  to  be  higher, 
Iritiiltr,  innri-  iiin-ical,  and  >liort('r.  'i'liero  are,  liowever.  eseei»- 
lioni  to  thiti  law.  Fortunately,  niurmuri^  generated  synchronously 
yef  III  diffcri'iii  ustia  are  never  idcniical  in  the*c  four  character- 
i*tiw,  and  lirncr-  are  ii^iuilly  ili-iingii!slml'lc  frnm  ra'-h  other. 

It  is  also  of  the  utmost  importance  to  note  the  rhyihm  of  raup* 
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mure,  since  In  this  wav  alone  can  \<v  <k-loriiiiiied  in  wlmt  i"'rigii 
of  t.be  cttrdiac  cycle  they  are  ppoiluoeii.  They  are  eitljer  systolic 
or  diastolic.  Even  the  murmur  of  mitral  and  tricuspid  stenosis 
It  diiistoltc,  BJiiCf  it  occurs  during  thi-  piiiiso;  yet,  as  it  h  frftierated 
at  the  time  uf  auricular  oontraclioii — that  is,  imiiiciliiitely  juior 
to  ventricular  systole — it  is  commonly  dciiijriialed  as  presystolic, 
or,  us  proposed  hy  Gairdner,  Jl^  uiiririilar  systulic. 

The  Irarunni-nxion  of  a  niuruinr  is  alonj;  llje  wurroiuuliiifr  solid 
media,  and  in  the  general  direction  in  which  the  streiiin  producing 
it  flows.  It  is  al«u  governed  largely  by  the  intensity  of  the  mur- 
mur. Fortunately  for  diagnosic,  it  is  this  law  of  conduction  which 
aids  in  the  tracing  of  a  niurniiir  to  its  seal  of  production.  As 
already  stated,  the  anatomical  locations  of  the  four  orifices  with 
their  valves  are  so  closely  relalcil  wiiliin  a  circuniserilii'<l  area  that 
if  the  sounds,  of  whatever  nature,  were  not  prupagiitcd  to  I'l-rtaJn 
rc^ons  where  they  can  l>e  hcunl  with  maximum  intensity,  their 
correct  interpretation  would  he  vastly  more  difficult.  Every  e.vnin- 
iner  of  experience  has  rcaliKed 
tlie  truth  of  this  in  ihe  iml  vi-ry 
infrequent  cases  in  which  mur- 
murs are  widely  coucluctcd  1 

yet  not  most  distinct   in   their 
own  ureas. 

Cardiac  Arms. — These  are 
four  in  nnnil>er.  corrcpondiiu; 
to  the  OHlia,  and  are  di-tiiiin-ly 
located  in  ci re imi scribed  regions 
on  the  diesl-wnll,  where  ilie  re 
spective  valve-sounds  and  mur 
murs  urn  heard  iiiuft  ch'iiil_\ 
(Fig.  10).  Thus  the  «oWic  nrdf/ 
is  located  at  th<-  junction  of  rhc- 

Kcond  right  interspace  and  cor-  Kn..  n-— cnuu.   v.ivk  .\«t.«. 

responding  costal  ciirtilape  with  Soun-lnpruilLniilnt  mtioii*  viilv,»iiiJi.-oUi3: 
the  border  of  the  sternum,  Tlie 
sounds,  whether  normal  or 
adventitious,  whi<-h  are  here  tlie  loudest,  are  generated  at  the 
aortic  opening.  The  piilmonnry  nraa  lies  in  the  corresponding 
situation   at  the  opposite  or  left   edge  of  the  broasthoiie.     The 


—  in 


(I,  iiiiltiii-pjHity ;  (I,  ii'irik:  f,  nleuniiM;  ni, 
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pulmomc  sounds  and  murmurs  arc  heard  with  maximum  iutensitjr 
in  this  area,  although  olher  bruits  ma,v  he  transmitted  thither  more 
ofteu  perhaps  than  tu  rliu  ai^rlic.  Tlie  tricuspid  area  is  located  at 
the  lower  end  of  the  sternum  and  corresponds  quiie  accurately  to 
the  anatomic  seat  o£  the  right  an riculo- ventricular  orifice — ^i.  &, 
iMptwcen  the  fourth  left  fhniidni-sti-niiil  urliculntion  uiu\  the  junc- 
tion of  the  liflli  righl  costal  cartilage  wiili  the  sternum.  Aortic, 
diastolic,  and  mitral  systolic  murmurs  are  frequently  very  distinct 
in  this  area,  while  tricuspid  hrnit!*  may  often  have  their  greatest 
intensity  at  a  short  dislanco  therefrom,  at  either  side  or  below. 
The  viilral  urea  is  hx-aled  al  the  situation  of  the  ape\-bcat,  but  i» 
not  conlined  to  this.  Aortic  regurgitant  bruits  are  often  trana- 
milted,  though  fi-'^hly,  into  tlni-  region,  and  mitral  systolic  mur- 
murs are  somcTiun's  even  more  amlible  at  some  point  alwve 
and  to  the  inner  or  outer  side  of  the  nipple  than  directly  at 
the  a]H.'N.  DetaiU  regarding  t!ie  conduction  of  the  various  niur- 
uiui'-H  may  he  found  in  ilio  respective  chapters  on  valvular  affec- 
tions, 

Before  leaving  the  subject  of  organic  murmur*,  although  still 
more  nppliciilile  ii-  aeeidfulal  (iucs  almut  t»  he  c■lIl^idered,  I  wish 
to  cantion  against  the  error  of  relying  njKrn  these  abnormal  sounds 
in  the  diagnosis  of  heart-disease  to  the  csclusion  or  »uljordtnation 
of  other  physical  signs.  In  a  t^cnse,  murmurs  are  only  guide- 
jmsts  which  jioini  out  the  way  one  is  to  look.  They  are  highly 
valnahle  signs,  hut  the  infurmalion  they  furiiir-h  sliould  he  con- 
tinued by  sGcoudary  physical  signs,  if  it  is  to  he  taken  to  indicate 
viih'ular  ilL--etiH'.  A  niiiriiiiir  iiniv  niisle;id  'me  liiM'au*e  accidental, 
and  the  failure  tn  hear  a  bruit  may  do  the  same,  Init  neeomiary 
signg  will  not,  Wcuusc  they  are  founded  I'U  chaiiges  in  the  heart 
and  oirculfttion  liroughl  almnt  by  the  vnlvnlnr  ih-firl.  The  reader 
will  find  more  on  this  topic  in  the  section  devoteil  to  valvular 
lesion*. 

Accidi'tiln!  ^furmurs. — These  are  ailventiiious  sonnd^t  hcaifl  in 
cardiac  neuroses  and  certain  hlood-states.  a-  chlorosis  and  various 
forms  of  anii-inin. 

Xumerous  tenas  are  emplove<I  to  designate  tlus  class  of  mur- 
murs.   II •;    fritii'linriiil      iino'i'iiiiic     liii'iiiif,    jinn'inic.    so;inii'niic.    nnd 
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perversion  of  llie  heart's  function.  Ilii'iiiic,  aiiH'iiiic,  and  spann^ 
mic  commit  one  to  the  proposition  of  an  altered  blood-stale  being 
re*pon«ible  for  tbe  miirmurH.  The  ajipellation  dvnainic  carries 
with  it  the  aHSiimption  that  the  acoustic  phenomona  depend  upim 
vibrations  set  up  by  powerful,  periinps  irregular  and  faulty,  action 
of  the  heart-muscle.  The  term  accidental  sufficiently  declares  its 
own  nioaninfT.  and  implies  nothing  more  than  that  tbe  murmur  Is 
tt  chance  result  of  ctinliac  action. 

Theories  to  account  for  ibenie  munuitra  are  many  and  various, 
and  so  long  as  the  condition  or  conditions  governing  their  produc- 
tion are  not  definitely  n^certniufd  tlu-iv  imiu  be  no  tprni  that  is 
not  ojwn  to  objtetion.  These  abnormal  rounds  may  be  heard  in 
any  situation  over  tbe  organ,  but  are  most  frequent  in  the  pul- 
monic and  mitral  areas.  They  are  systolic  and  Inne  a  blowing  or 
bcdlows-like  ehanictLT.  Such  eoni|ietenI  and  intolliKcnt  obsurvors 
bavc  advanectl  iliverse  ibcorien  in  explamitioii  nf  lbi.-»e  irHirniura 
that  it  seeme  to  me  the  part  of  wisdom  to  assume  that  no  one 
hypothesis  is  applicable  tf>  all  eases,  May  tbt'v  not  bavc  their 
origin  in  a  variety  of  cotniiiions.  some  within  and  soiric  without 
tbe  hearth  I  shall  de9cril)e  brietly  only  the  more  important 
theories. 

Nnunyn  explained  tbe  .lystolic  murmur  beard  in  the  jnilino* 
nary  area  in  cases  of  cbloroi-iw  and  other  depraved  b!(ioil-^tute>^  as 
being  in  reality  duo  to  mitnil  rejntriiitation,  uiul  nssimied  that, 
in-'toad  of  obeying  tbe  law  nsuiilly  govfrninir  its  pri'i'a^ralion.  it  is 
conducted  along  the  left  nuriciibir  appendix  to  tbe  tip.  which,  as 
we  have  seen,  lie;*  directly  beneath  tbe  eliest-wall  in  front,  some- 
times overlapping  the  base  of  tbe  pulmonary  artery.  This  theory 
was  warmly  supported  by  IJnIfoiir,  i-ut  iippoar.«  now  tn  meet  with 
general  disapproval.  Russell  [jn-ptir-pii  two  theories,  of  which  ono 
attributed  the  murmur  to  narrowing  of  the  puImonnry  iirtery  by 
pressure  iiiwn  it  of  tbe  diluted  li-fr  iinriclc.  Tn  Dtber  cases  lie  be- 
lieved a  murmur  of  iricusjiid  insulbcieney  was  transmitted  into 
the  conuv  arteriosus,  which,  in  cou-iCipu-ncc  of  dilatation  of  the 
ptgbt  ventricle,  became  displaced  mitward  in  the  second  left  inter- 
space. Ilanford  claims  that  the  phenomenon,  wbicb  is  either 
heard  only  or  intensified  in  the  dm-^ul  dceiibiins.  results  from  the 
pressure  upon  the  artery  of  a  flabby  and  dilated  heart.  Foxwell 
agrees  with  llussell  as  regards  jjressure  in  some  case-*  of  the  dilated 
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Ml  »urif]f  upoo  iIk  anerr,  \tat  expUiiu  oiher  esaea  as  due  to  s 

diaptmnttent  upwaf]  of  the  pulmoDarr  arterr  and  «  ehaoge  m  its 
aJiii  ajwl  tliAt  of  tW  ri^hi  vf-ntncle,  in  <.-vn^ueDce  of  which  its 
ff/nnal  «riirre  is  iocreaaed  and  h  is  flattened  ^nnewhat  a^inst 
tilt-  wall  of  t)i«  cbcrst.  Braion'cll  attributes  the  oiunuur  to  the 
tii<]<l<fi  'lix-harffi-  of  a  liirg«  wave  of  bluod  of  abnormal  composi- 
liori  into  rht^  proliablv  ililatcd  artcrv.  Sansotu  thinks  ihut  in  a 
(Tfnditioii  of  right- ventricle-  wpitknvs^  loiliug  to  uvercuine  iucreased 
n-KiMtaFK^-  in  tb*  ptiliii<>ni<r  svpIcih  fibrillar  tremors  can  be  inili- 
»ImI  at  ibf  overstrained  fwrtion  f>i  thv  right  v«*nirick' — i.e..  the 
nam*  jimt  U-low  ibi-  vulv«a — nnil  in  this  wav  the  uiurrour  in  qttee- 
liriti  i^ri  )>(■  indiMX'd.  fiib^n  holds  that  aurictilar  or  cardiac  dila- 
tution  rurinul  l>e  uffUiiicd  in  tiKiKir  <.•»*<■»  UvAiisc  the  luiirmur  oc- 
4-iir*  I'inf;  U-furc  oiicli  liilulyiiini  inko^  plai.'c;  a]^t  that  the  expert- 
itK-nlH  on  whioh  Foxwell's  view  is  baa;d  were  fftultv;  »1«>  that  if 
SiiriM'iri'x  ih'iiry  i*  ■■••rrr'''l,  then  rlif  tniininir  onght  to  exi^il  more 
ofri-n  llian  it  >|ih-«,  uiirl  iben-fore  advot-ales  the  view  that  it  h  the 
iitiirriiiir  of  Iriciii'piid  inBiilli'*icncv  propftfmtetl  into  the  piilinonai^ 
art'H,  (iiiiricke,  (rired  l>v  Itiilfi-iir,  conclinicil,  ■■:>  a  result  of  ub»er- 
viiti'iiiH  ill  II  ciiKi--  of  licaitliv  lii'iirls  and  arteries,  but  niili  retrac- 
li-'ii  of  rbc  biii^' l><>r<iiT<,  iliiit  »  *_v»tii]if  basif  niiiriinir  can  be  pro- 
durcd  bv  jircKMurc  l>v  ibi*  hi-iiri  >•{  \]n-  |inliiioiiary  artery  against 

itll-  I'lll'Hl    Willi. 

ViiTiinli  iipn-'-M  with  S;ibli  lliiit  in  imiiiy  cases  venous  mur- 
iiiiirn  lire  Iniii^iiiilliil  Ironi  ibt?  (jreat  intratlioraeie  veins  to  the 
lu'iirl.  I*'iliiiii  iir^i-H  t)n-  r'iirilii)-|iiiliiinnjivy  crtpln  of  accidental 
niiinniirK,  iiiiiiiiliiiniiikr  llicy  sin-  ;;i'iii'rrit''il  by  tlie  iinpnl^ie  of  the 
liriirl'-  ii[ii'.\  ;if;iilii.-l  liii-  luTJi;.  ;iij  !iy|jutli>'-is  ibut  apiK-ar^  »\i[f 
]"ii[r(l  by  III!  iib-iTViiiiuii  rif  l-'riMKiriid-Fniiiek'f.  wlm.  during  an 
ii]i('riiti'iii  iijwii  a  <l"j.',  ■Ir-(i'r'ic(l  II  ^ysl'ilic  iiMiniiiir  in  llic  region  of 
ilii'  ii]ir\  iibi''li  ili.-<ii]i|i<'iiii'i!  Ml  •'mill  af  ib<'  iii'in-e.Hsus  liiipinlifi  wa.i 
lifti-il  iiwiiy  rriiiii  (■oiitaci  wiib  ibc  lintri.  ami  returned  when  this 
[inrli'iii  "f  |iidiii'iimrv  li-siic  was  jiDowih!  to  u};ain  rest  against  the 

Mirfj r  ilii-  nrcaii.     Sin'li  curiiio-iniliiiiiniiry  origin  U  csiTecially 

i-liiiiiic'l  f"r  llie  niiirriiiir'^  <4  aiuiiiiia,  Wiiickli-r.  iin  rbe  other 
haijil,  I.elievi--  lii'  hii^  ilI-eiiviTc]  till-  origin  of  neeideiUal  apes- 
bi'iiil-  ill  II  ili'li'i'livi-  ai'linii  lit  ibt'  |)ii|>i]l:irv  iiinsi-le-i  iir  ii  faulty 
iii-irtiiiii   of  the  vaKe-iiiiiH'iej',   whiL'h   |ieriiiils  of  regurgitation. 

I''ihiilly.  il   liii-  bieTi  nrgcil  ibitt  llici'e  iiiurmiir^  may  have  a. 
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liaiiiic  origin  in  cases  of  |ifniipioua  anJ  other  grave  secondary 
ampuiiii§,  while  ojniononts  of  iliia  view  urge  the  clinical  observation 
ihni  in  such  blixxl-etutes  uiuruiiirs  nre  not  always  present,  and,  on 
the  other  hand,  occur  when  atinuiia  does  not  exist.  Bearing  on 
this  oiijei.-tion  are  the  ex|icriu»e[its  of  Thulina,  who  found  that  par- 
tial exaanguinatioti  of  dogs  did  not  give  rise  to  aeeidenlal  mur- 
murs. A  cuuditiuu  of  ovcrfuluess  of  the  vessels  caused  by  the 
injection  of  a  warm  saline  solution  into  the  fenjonil  vein  was 
followed  by  their  appearance. 

The  number  and  diversity  of  the  foregoing  theories  serve  but 
to  emphasize  the  aad  fact  thut  in  tncilicinc  tliiTc  ure  still  many 
phenomena  which  have  to  he  accepted  as  facts,  without  a  salisfac- 
lory  vxplnnation.  In  respect  tu  the  origin  of  accidental  murmnrs, 
therefore,  we  can  but  place  ourselves  in  a  judicial  attituije  and 
await  fiirtbcr  proofs. 

.\[u.*ira!  Murmurs. — These  are  here  introdncod  because  I  ]iro- 
pofe  to  classify  them,  not  according  to  their  acoustic  characters  or 
rhythm,  but  as  organic  and  aecidental,  depending  njwm  the  ana- 
tomical conditions  underlying  theiu.  First,  organic  jimsiciil  miir- 
inurs  are  those  not  infreiiucntly  heard  in  clearly  demonstrable 
cardiac  affections,  usually  vah'iihtr.  In  their  lime  they  may  he 
systolic  or  diastolic,  and  in  pitch  anil  timbre  they  are  variiibic. 
Thus  they  are  described  as  sawing,  tiling,  buzzing,  whisiling,  etc. 
Their  intensity  may  be  auch  that  the  patient  id  annoyed  by  the 
murmur,  Hud  it  is  audible  several  feet  disfant.  or  it  may  reijuire 
close  attention  for  its  dctociiou.  Ucgiirgitant  musical  murnmra 
are,  as  a  rule,  more  intense  than  dii-cet  ones.  Yet  I  recall  an 
elderly  gentleman  who  presented  a  systolic  aortic  bruit  of  a  strik- 
ingly sawing  quality  so  loud  at  to  l»e  almost  jminful  to  the  ear. 
In  the  ease  of  a  negro  uhservt'd  in  my  dispenflary  service  some 
years  ago  there  was  an  aortic  diastolic  murmur  which  was  audible 
a  short  distance  from  the  chest  mid  luid  amused  the  wmder  of  iis 
pns»es.siir.  It  was  not  constant,  and  when  present  wholly  obscured 
a  soft  diastolic  murmur  that  was  ajipreciablc  when  the  musical 
one  was  silent.  Each  time  the  snwiTig  sound  wa*  present  il  was 
aocoinpanied  by  a  thrill  in  tlic  third  left  interspace  near  the 
fttcmiini  of  such  intensity  thai  il  lliUled  ihe  |iidm  of  the  jiidpating 
hand.  Thi«  limit  disnpjjcareil  some  weeks  prh)r  to  death,  and  at 
the  aulojis;  no  cause  for  its  peeuliar  quality  could  be  discovered 
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otber  than  the  sclerotic  tin<l  incoin|)etf?nt  »c-miliitiAr  valves.  In 
niiothcr  man,  with  a  bniil  of  almost  identical  characters,  exoepl- 
ing  that  it  was  constant,  the  necropsy  revealed  eclerotic  aortic 
valves,  one  of  the  cusps  l)eing  fenestrated,  and  there  being  two  thin 
fibrous  hands  stretched  between  the  edges  of  two  of  the  curtains. 
This  patient  was  a  putiper  at  the  CV>ok  County  Poorbouse,  iind 
before  the  miti>iisy  I'.mld  In-  niaiie  his  Uidy  was  confided  to  the 
tender  mercies  of  one  of  the  medical  colleges.  It  was  there  found, 
and  the  heart  secured  aftir  u  laj^e  of  three  weeks.  The  henrl 
wiiri  injured  by  the  preJ'crving  fluid,  pule  and  softened,  *o  that 
during  the  examination  of  the  delicate  fibrous  hands  they  were 
ruptured.  Before  the  photograph  was  taken  two  threads  of  sew- 
ing cotton  were  pushed  llinmgh  the  eilges  of  the  valves  in  r<.'i>- 
respni^tion  ni  the  hiind^.  The  e.\ainination  and  preparation  of 
this  heart,  shown  in  Fig.  11,  were  made  by  Dr.  W.  A.  Evana.  lu 
this  instance  the  fenestration  permitted  reflux  of  the  blood-stream 
and  the  regnrgiiani  wave  ^et  the  Iiand*  tn  vibrating,  and  thus  occa- 
sioned the  uiunaur  and  a('coni]>a:iyinK  thrill  over  the  body  of  the 
hcurl.  Engf'l  hii?  reported  ii  similar  case,  in  which  a  fibrous  hand 
was  sirelehed  across  ihe  jmriic  orifice  t(]  a  ]MK'ket  of  one  of  the 
cusps. 

The  Russian,  wli"  under  the  luitiie  of  Lewi*  triivols  from  one 
medical  sclinol  to  another  to  cx]!il>it  himself  In  the  students,  is  the 
proud  posnOiisor  of  a  "  mu»ieid  heart. "  In  hie  ea?o  the  singing 
liniil  is  systiilie  and  of  rjiaximuui  inieusity  over  ihe  right  ventrl- 
ele,  and  l>y  t^ome  (diserver-^  bus  been  thought  to  indipntc  tricuspid 
iTi«nfficieiii-y  iind  to  be  ;;i'iirriiH*il  in  the  right  ventriele  flt  the 
auriculo-vriitrieiihu'  oritivi-  during  the  n-thix. 

In  addilion  to  fibrous  bands  or  enrds,  some  nf  the  conditiouB 
causiiig  II  murmur  lo  have  a  musical  quality  are  said  to  be  vibra- 
lion«  imimrled  in  liie  thin,  ^litTeiied  edge  of  a  cu-j»  or  fenestra- 
tion, or  to  a  delicate  atln'nimaTr.ii-  phii|iie  by  lln-  bbmcbstream 
as  it  pusses  over  them.  In  a  ease  of  aortic  stenosis  with  a  loud 
svHtcdic  iiiri-ieid  iiiurmiTr  rcporlrrl  by  M.iync,  two  fibrous  hands 
were  founil  sirelehed  aerow  the  enviiy  nf  tire  venlricle  just  below 
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edge  of  the  8ntcrior  mitral  valve  just  liflow  (he  aortic  orifice. 
Demange  reported  a  case  of  tricuspid  regurgitation  in  which  the 
luuttical  luurmur  waB  cviJcntlv  due  to  ii  fibrous  hand  stretched 
across  the  iDterior  of  the  veiitriHe  close  to  the  Triciis.pid  ring. 
Schroetter  has  suggested  that  a  miiijical  murmur  may  be  generated 


t-l...    ll.  — IsTmUH    1J»     l.l.fl    \lIMIlltt«. 

Bbovluf  AbfOUB  hancJ  conDt'ctiiiti  ai^rtii*  cu*|>*  uii'l  rr*iji>iii.Lb]A  for  mu*1ful  nmrniui', 

by  the  vibration  of  a  tendinoiid  curd  swiiifriii;^  fii-i'  in  the  ventricle, 
or  hy  one  that,  ns  ii  result  of  endocarditis,  had  heen  ruptured  and 
9iibspf|uenlU"  attached  in  an  ahiK.riual  i^itiuitimi.  It  is  needleto 
to  remark  that  the  musioitl  <pijiliiy  of  these  mnrmiira  pim^^cseea 
a  pathological  interest,  but  senrcely  a  diagnostic  significance. 
At  the  most  we  ciinnot  ihi  ui'in-  ihiiii  coiijceture  their  mode  of 
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ciiiiKutiun  during  lifu  uiitif  tla-  Iruc  condition  is  revcalod  by  tb 
fliilnitBV. 
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sflveral  mimitea,  indeed  so  long  fta  the  rapidity  of  cardinc  action 
fiidiired.  When  at  length  her  pulse  grew  more  quiet  the  muaical 
tiiurmiir  Iktiiiiic  inaudible  iind  did  not  ri'ttppcur.  ThiM  jjatu'nt 
was  rtPcn  bv  hip  in  Sc|ilciiilitT,  IIMJO,  after  h  laiise  of  ninre  Ihan  a 
year  from  her  last  visit,  and  althoiipli  I  <liligentlv  soiifjlit  for  tho 
twanging  lUjimd  niid  itny  signs  of  cnrdinc  didi'ainc-,  I  fiiili-d  (o  detect 
any  alinnrinality.  The  (lalifnt  n-jmrted  herself  as  in  niiieh  heller 
health  iiiid  les^  exeiliilile,  In-iiig  bnl  ninOy  annoyed  by  her  former 
syniptHini',  and  imlei-d  iijiiM-urpd  luii  rlic  h'lmt  distiirFied  by  thn 
examination. 


Fin.  1;,— llmiii  ■!(  *  IliiKiLM  Vn.r. 
8ho"iiiit  Bbrrriui!  .■lioriliu  iriiJiiw  In  lull  vi'ntrlalp. 

Tlie  only  oxplanation  tliiit  has  soenieil  tn  acroiint  for  this  to- 

markflhk'  i>henonieitnii  i»  that  tite  nnisienl  inunmir  was  due  to  the 

vibration  of  one  of  the  ao-ealled  iihrrraid  eonls  (Kig.  12)  or  mad- 
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erator  bandSf  of  which  ao  ndiiiiral)le  an  aticount  hasi  be«n  given  by 
II.  F.  Lewis.  ITieBC  abt-rrant  cords  are  thin  fibrous  bands  which, 
mofit  often  (liscoveri'd  in  tht-  left  vi-nlrii-Ic,  urc  »i*en  nimiiny;  iiloiig 
the  iiinor  a/ipt^t  of  tlie  wall,  or  stretched  across  the  upiter  part 
of  the  cavity  from  one  «ido  to  tho  other,  or  from  u  papillary 
riiiiM:lc  to  the  iwptiun.  They  have  nothing  whatever  to  do  with 
llie  chordif  tciidiiiPic,  uiid  unloss  soiif;ht  for  arc  likely  to  be  sevcrod 
ill  the  opening  of  llie  ventritle  and  thus  eiU'a[K-  detection.  Al- 
though without  question  ninift  freiiucnt  iu  tlic  left,  they  huvo 
yet  iw-en  f<nind  in  llie  rJKhl  ventricle,  and  there  are  rare  instances 
of  such  a  band  passing  from  the  valve  of  the  foramen  ovale  into 
the  favity  of  the  left  ventricle  iind  atluelivd  to  a  leaf  of  the  mitral 
valve.  It  IB  supposed  that  tlie  function  of  these  moderator  hands 
is  to  strengthen  the  cardiac  walls  in  timoa  of  overstrain.  In  tho 
fuse  just  narnitcd  it  is  iissuniuhic  lliat  in  conwquenoe  of  the  tachy- 
cardia llie  cardiac  chambers  became  overfilled  and  an  aberrant 
cord  was  thus  put  on  tho  streteh.  In  this  state  of  tension  it  was 
set  to  vibrating  by  llie  energetic  aixl  ntpid  eiinliac  eontructions, 
ami  thus  generated  the  twanging  ninnnnr  in  the  aanie  manner  as 
in  the  case  of  a  violin-string  twitched  by  the  finger  of  the  musi- 
cian. Ix^wis  says  it  is  these  aberrant  cords  which  are  responsible 
for  the  systolic,  and  sometimes  diastolic,  nnisieal  murmur  heard 
before  death.  Aa  we  have  *een,  several  of  the  musical  murmurs 
observed  in  eonnotrtion  with  valvular  defects  have  apparently  been 
due  lo  aberrant  fibrous  bands,  so  situatetl  as  to  have  been  thrown 
into  vibration  by  the  blood-stream. 

The  Differential  I}iag:Dosii   of  Accidental   Heart  Hnrmnra 

Under  (tome  circumi^tiini-i-s  il  niiiv  lie  u  niiitler  of  no  small  difficulty 
111  differentiate  these  frum  organic  murmurs.  The  |mlienl*s  anam- 
nesis is  to  l)e  carefully  considered,  sinee,  if  painstaking  int(U)ry 
failfl  to  elicit  a  hiittory  of  articular  rtienmatism  or  any  itif>\>1ious 
diseaee  likely  to  have  sot  up  an  endocarditis,  it  furnishes  some  evi- 
dence in  favour  of  tbe  uon-urganio  nature  of  the  munniir.  This  is 
strvngtheniMl  if  the  patient  is  manifestly  neurotic,  annemie,  or 
chliirolic,  if  there  arc  digestive  or  jtelvic  disorders  that  are  likely 
to  protluw  disturbance  by  way  of  the  svnipatbetie  nervous  sj-sttra, 
if  by  reason  of  the  patient'.t  excitability  the  heart's  action  i^  easily 
pertnrbt-d,  or  if  thcr«  is  a  biatorj'  of  cardiac  overstrain.  If  tlio 
individual  is  given  to  vicioui'  liubits!,  as  »cxual  excesses  of  one  kind 
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or  nnotbcr,  particularly  uiiiHtiirbiKion,  or  indulges  too  freely  in 
tobHCCO,  tea,  or  cuffwj,  Uie  presiiiuiilion  is  sirfiigthoiioil  lliiil.  tliu 
munnur  is  acciiientaL  Of  course,  these  and  iiunierons  oilier  fac- 
tors ibal  uru  »uiil  to  afforil  firittia  furlf  cviilt-iiet'  of  llit-  luiiliuly 
being  iiot  organic  may  oxist  in  a  givt-u  eatte  with  iin  i-iuiiH-ardiul 
munnur  of  vah-ular  diseaao.  Tlicro  must,  therefore,  he  made  a 
mn^fiil  (•xiirniiiiilion  of  the  ln-arl  ami  nth'T  xi^nvni. 

It  may  be  stated  as  a  general  ijni]jijHiliii]i  ihat  atvidc-nliil  unir- 
mura  arc  not  iieoonipiiiiird  by  Mwundary  I'biiiiges  in  tlie  size  of  ihc 
beart  or  by  circulatory  distnrbanees,  sneli  ns  g(?m>nilly  titteiid  and 
dc]>end  HjioH  vah-iilar  alTeelions.  The  dist-oviTV  of  liy|K-r1r"]ihy 
or  ilihilutioii  ni  Ihe  heart  makes  sinmgly  fur  ihe  urgunii-  and 
against  tlie  accidental  origin  of  a  murnnir,  Snialhiesa,  feebleness, 
and  intcrniittenee  of  (he  luilse,  cyatmsis,  ilvflpTiu-u  nf  cfTiirt.  Iicpalic 
and  other  virU'Criil  L-ii)i:orgcitienL,  i-ie.,  are  iicil  usual  aeoiinjmni- 
inents  of  accidental  ninnniirs.  Such  sipns  of  serious  embarruss- 
nicnt  of  the  circnlaiion  failing,  infoniiiition  may  be  !«oir^lil  for  in 
tlie  rliylliin  and  other  ehiiraclers  of  (lie  ninrnnir  ilwdf.  Aeeidcnlal 
bruits  of  cardiac  origin  iiri-  rarely  if  ever  dia^•lo!il■.  whereas  nr- 
gSDicunes  may  occur  during  any  or  nil  jihascs  of  llie  ninliac  eyele, 
I^uhe  has  never  beard  sneh  a  dia^iidic  aeeidctilal  umniiiir,  and 
doubis  its  oetiurrence.  Allbougli  ihese  niuriimrs  luuy  cNisl  in  any 
porlionof  the  pra'cordia,  ibi-y  are  mcsl  frei|Ment  over  ilie  ha-e,  in  <>v 
near  ibe  (mhnonary  area,  and  next  in  fnniuency  al  ibe  apex  in  tb« 

mitral  region.     In  Ininctiiissiim  ibey  an-  nsually  ralbi-r  liitiir.-d d 

8ueli  an  apex-bniii.  is  not.  ]irii|iiigaii'd  lo  the  an^ih'  <>(  llir  li-l'r  ^ea|inlii. 

Organic  murmurs,  on  tlie  eonlrary,  nernr  wiili  frei|iieney  in 
all  area",  ami  ot'ti'ii  have  a  widi>  exteni  <d"  andihilily  boiih-s  beiufi 
[iro)iagateil  in  ih^tinile  direi-tiniin  and  lo  cunsidcndile  ilihtaiiees.  In 
the  matter  of  intensily,  iniirmnrs  of  both  organic  and  ai-ciclcnlid 
origin  are  variable.  I.eube  is  nf  the  o]iini"n  ihal,  a-  a  rub'.  lln- 
lader  are  Ihe  le-w  loud  of  the  hvi.  bill  the  revi-r-i-  in-eii-iniially 
obtains.  Tbc  munnur  of  eblorn-is  und  nii;iTiii:i.  so  ni'trii  >|piikeii 
of  a«  ha-mic,  which  U  beard  ebietly  in  tin-  iinlniniiir  ana,  in  fren- 
eratly  intens-ified  in  the  dorsal  ileciddlnw.  wliile  llrumiiiond  stnlcs 
correctly,  I  believe,  that  the  "  neiirolyjiie "  (<-:irdio-inn-<  iibir) 
becomes  less  jirononiieed  lifter  rest  In  the  recumbent  jiosture  has 
slowed  tho  heart.  This  latter  type  is  most  intense  during  ox- 
eitement  and  in  the  standing  position.     Tbc  i^anic  \<  tn f  the 
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cardio-pulmimary  iminnur.  These  last  two  diminiah  or  disap- 
pear in  the  lateral  decubitus,  [lurtifiilarlv  when  the  patient  liea 
on  liis  rifilii  sii!i'.  Orpinic  hniitn  iii'vcr  wlmlly  cfiijic  in  Mm  n> 
cninbc-ul  m-  laiimil  positiun.  Kfspiratory  movements  also  affect 
the  intensity  of  ttceitk-ntal,  liiit  not  the  organic  murmurs,  The 
biwie  ('lilorolie  Iiniit  is  louiiest  at  tlie  end  of  forced  fxpirativn,  and 
at  the  close  of  deep  in«|HratiDn  may  cense  entirely.  A  neuro- 
ty|iic  (cardiii-niUfU'ulnr')  uiiiriinir  is  also  iiilnisilicd  al  llie  end  of 
forced  expiration,  and  leas  or  al>sent  at  the  close  of  a  deep  inspira- 
tory etTriri.  The  eardio-pnliii'iiiiLry  or  (■nrdio>refpirjili>rv  niurnnir, 
(in  llie  otJii-r  hiiriil,  is  inlliinu'eil  euiivcrsi-ly,  lieini;  loudest  at  end 
nf  fiKved  !nxi>iritliii>t  and  weakest  at  end  of  deep  expiration,  or 
ceasea  when  the  j>atient  holds  his  breath. 

Till'  pitch  of  iieeiiientnl  nim'tinirs  i*  usually  hifjher  than  that 
of  the  iii'^anic,  yel  is  rarrly  ninsical,  and  may  ■leeaBJonally  Iw 
lower.  Ill  f|Uidity  tin-  f<iniii-r  i-^  npi  lo  In-  rtofter,  yet  may  be  harsh, 
evi'ii  ixniliii-r.  and  rlie  a|>('xdiniir  in  ni'iii'olic  iridiviihials  is  not  ili- 
freiincnrly  vihranl  or  "wiiixzinj;"  ( nruinniond],  and  may  lie  ac- 
eompiiniei!  hy  a  systolic  ihrill  in  the  uprifiht  position  or  when  the 
iiiiiniiiir  i>  llir  iouili'st  during  exoilenieiil.  Kiniilly,  the  pulmonic 
sccoMil  --ouiid  is  ]i"t  BO  acccniiiiiii'd,  a^  a  rule,  in  aividentttl  mur- 
murs as  in  niilrnl  -y-lolic  la-iiit-^  •<{  orf;aiii''  ori^riii.  The  reason  ia 
uhvious;  in  the  fiu'iricr  iImto  is  iu>t  the  .-iiiiic  likcliluind  <d'  sec- 
ondary ]iiihii"niiry  liypcncinia,  Tiiis  lessened  inteusily  of  the 
puliiiouiiry  sci'oiid  sound  f."«s  liiirul  in  iiaiid  willi  ihe  absence  of 
ai'pn'i'iable  eiilarfri'Mieni  of  i!ie  riyht  ventricle, 

111  a  considerable  prn]>iprtioTi  nf  eases  a  detinite  (iplnion  cannot 
111- i-\pri -^rd  al  tlic  lir-t  -itliiii;.  and  iiiii-il  bi'  rocrvcil  until  the  pa- 
tient has  becnriii-  ai'i'ii-tcini'd  to  an  c\aiiiiriiilii'ii  or  lias  yrown  le.sg 
nervi'iis.  'U'  until  after  tin-  rc-iill-  i.f  h'-'alini'iit  liave  been  observed. 

/i.riiriii'li'il    .U((/'fiiii('x. — Tlic    pericardiiii    friclioii-sonnil!*    that 

eoiiic  inidi-r  this  beaii  will  be  found  fully  corwiib-retl  in  ihe  apjirn- 

priiite  ehiipler.     I'leiiro-pericardiid  iiiurniiirs  may  result  from  the 

friction  of  the  beart  on  iIh-  ri-tnrln'iicil  siirfaei-  of  ihe  pleura,  whoro 

ir  eoirics  in  coiiiaei  wiili  ihe  f"riiiev.     Their  dilTereiiihition  from 

perieavdial  or  I'lidocardlal   iiinnniirs.  which   iln-y  nuiy  at  times 

simulate  hevnuse  of  the  rliyllnn,  is*  usually  aeeoniplished  by  having 

the  ]iatli-ni  ImM  liis  lirrath.  wlion  the  friet  Inn -sound  disappears. 
\    1--.    ;..-.:..-.;.,     d  ..:.._  .        ;.-: :... 
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t'lIAPTEK    I 

ACUTE    PERrCARDITIS 

Morbid  Anatomy. — Tliu  ]jiTii-iinliiiiii  is  ;i  cUw'd  siic  lined 
wiili  siTinis  irn-tiii>nini-  wliir-li  Piirroiiiids  tlif  lie-art,  a  visftTul  layer 
of  the  scroiia  (the  e|iii'ariliiini)  liuiii;;  rotlfctnd  ovpi-  tlio  surface 
of  that  orffnii,  iiml  for  a  tiliurl  ■litJtiiiii'f  almig  llif  rnits  uf  tlif  preat 
l>|iXKl-VL-sttf]s.  1'!n'  ]);irii-liil  hiviT  uf  I'liili.ilu'liiiiii  >»  rL'-t'tifniwil  by 
a  Htroiig  fibrous  Imtiitni,  exleiidiiij;  fvvni  llic  dia|ilinif:i(i  lidnw,  to 
hv  fiiiHiiiiKiiiis  will]  tl]L-  tibrtiiis  -iln-iilliH  of  lln.'  gn-al  VL-iiSfls  above. 
TIio  in-ricardial  am-  iisiiiillv  finiliiiji.-'  iit'litr  ili-iitii  ii  fi'W  rlniL-biiis 
(lU  to  If)  cubic  (rfiiliiiii'lrcs)  of  a  <'Ii.'ar  stcaw-pi  dun  roil  fluid. 

An  inllamnialory  prufuw  i>f  llic-  pi'riciirdium  niiiy  involve  niily 
llio  wri.isu,  iir  iiuiy  iH-ndi'iilt'  into  llii-  niyiwiirdiiini  c.r  Inlcj  the 
Hbriius  tiaaup  uf  llii'  parift:]!  liiyiT.  It  may  invnlvi'  llic-  I'Tirirc-  siir- 
fucc  or  it  luuy  I'onfinc  itself  to  liniitt-ii  iirt-as,  sinjilc  or  nLnllipIci, 
tlina  giviiip  riw  lo  tlit'  (rironiti.Trilfod  funu  of  llii-  disi-iisc.  The 
niurliid  iinalnniit-iit  fonditiun  is  tin-  >iini('  in  llic  Iwu  form-*  oxcopt 
ill  the  extent  uf  involvement,  iind  the  sninc  desL-riplifjii  iqijiljea  to 
both. 

The  first,  fvidcm-f  of  iiiilairiiiinh'on  is  llie  injri-lii>ii  of  the  lilood- 
Tceaels  lying  beiieatb  tlie  traTis|iareiil  >-i.'rons  luendjriitK',  tlie  proccas 
iisnully  Ix'ginninf:  in  the  parts  itf  lli«  sne  suiTniiiidlnjr  lH«  great 
vossela.  This  is  assiwiatod  with  considerablf  dcaijuumation  of  the 
endothelium,  which  gives  an  iipjicaraiict'  tinit  is  di-seribcd  as  of 
having  been  liri'titlied  iijH»n.  As  the  endoiln-lial  cdia  are  those 
which  lubricate  the  siirfares,  this  desquanuuion  occasions  friction 
botwoen  the  two  layers  of  ilic  sac,  giving  rise  In  llic  i^onmls  that 
lire  heard  during  iifo.     This  is  the  simplest  form  of  pericarditis, 
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and  tlit^  disi;u)«!  may  iirofut'il  no  further.    Usiialiy,  however,  exada- 

tJiiii  <»Tiit'-4,  unit  ilu-  t'liniijilioii  (if  lh(-  (■xiitliih-  is  in  inHny  (.mi^^ii  tbe 
pruuiiiiviit  ffiiliii'L-  of  iho  iliscasc.  The  (iharacter  of  tlie  exudate 
VBfies  eslrciru-lv.  It  may  he  tiliriiioii^,  «tou8.  purulent,  or  lifrm- 
oprlnigif,  sorti-lihrinou*i,  or  Hhrino-jnirnk'nr.  In  fact,  uliiiust  uny 
eoniltiniilitin  iniiy  (kviit. 

In  thi-  /iliriiiitus,  drij,  or  iiliisfh:  form  the  t-xiidnU'  nppcars  at 
firal  iis  a  thin  sniootii  pi'lliele.  of  :i  t-rayish-white  or  yellowish- 
while  i-nh'iir.  i-iisily  ih'iai'hf'il  fn^tii  tht-  injedcd  surface  heneatli. 
I.aler  Ihe  i-xiidati-  iKrciiuen  tliii-ker,  and  i^  uf  a  |'ii«ty  ooij»i»tuiice, 
and  nut  bo  easily  ilelui-hed  from  (lie  uiulerlyilif;  tiiirfaee.  Tbo 
iliecsniMil  ni'ilioii  of  lln'  hrjirl  eiuices  ihe  |ihistie  exudate  to  afitiUino 
forms  llial  liiivc  l>rc[i  variously  di-scrilicd  hy  rlilTi-rcnt  Hnllions.  A 
eoiniiioii  i'oiiiliiii<;i  is  ouv  I'l-sfiuLlini;  tin'  it|'|'i'araiice  |iroilueed  by 
leariiij;  aj'iiri  iwn  |iii'c-cs  uf  rliickly  Initii-ri'cl  hread.  At  other 
liiiics  lirii'  llircails  of  tihriiL  allai'Iii-d  all  ovt-r  tin-  Hurfaee  of  tlio 
lierii-ardiiiin  •x'lw  lo  the  hciirl  llii>  shatj^iy  "T  liHiry  N]i|iearance  that 
hits  received  the  namew  of  ror  li  irsiitiiiii,  ntr  rlllm^uiii.  and  cor 
liimnifmiiiii  (Fiji.  l'-',).  In  "iiiU  iithcr  instanves  the  lihrin  i.->  itr- 
niTii;'cd  ill  courser  iiiit»e>  of  the  eliariu-li-ri-idi-  grayish -yellow  (Col- 
our. Such  ail  eMuliitc.  hciiij;  in  cuiiiiict  with  both  layers  of  the 
jifrieiirilial  sac.  forms  hetweeii  iliein  adlii-simis  of  the  kind  do- 
scrilied  as  reeeiil  or  tilirinoiif.  in  c{intradislinetioii  lo  the  old  or 
tiliroits  adlii'sioiis  fomid  in  the  elironii-  fnriii.  The  a|i]ieuninei-a 
descrihi'd  are  to  wnne  cMciit  the  rL-(iiilt  of  the  leariui;  iiiiart  of  the 
two  layers  of  the  Hae,  tlmn  liM)!*oly  hound  logctlicr.  The  proeeoacs 
Iciiiliuj:  lo  I  111'  repair  of  I  his  h-Kion  are  those  eventuating  in 
chronic  iicrleunliliT-.  ninl  iire  considered  in  lluit  conneetion.  Ae- 
etirilinL'  to  ()-ler.  phi-lic  ]icricarditis  in  fit'iinently  luliereiilous,  but 
the  fidM-i-ele;*  nrc  very  eie^ily  overlooked  in  the  iirc^cnec  of  the 
liliriiiiiiis  c'Siidati-. 

Wlii'ii  the  eMuhite  jiiln  ilic  cavity  is  of  a  ihiid  riiilurc  the  con- 
diliiiii  is  knmvn  iis  i>erieardiii>  wiih  i-lfusi,iii.  The  effusion  may 
he  seron>.  |nirulenl,  or  h^eitiorriiayic  in  ehiiraeter,  hnl  the  moat 
eoiiiiiiniily  nccni'riii^  condilioii  i>  iliat  in  which  the  elTiisiou  ^hows 
mixed  or  interniediait'  eharacfers.  In  llie  wroiis  form  there  is  an 
elTiuion  of  ?iernni  from  tlie  inflamed  snrfai-e,  which  may  he  per- 
fectly I'lear,  liul  irmri'  foiumoidy  eeniitius  Hhrin  in  the  form  of 
nhreds,  flakes,  or  larger  nias-nes,  which  may  tiuul  in  the  fluidj  or 


Kio.  la.— Ci.B  Vii.Liniu  Lir  Atita  ruBHf  l*».iiii-iiiipni». 
i'liotugnipli  or  BpMlmirii  III  Muwuiii  (>f  Couk  Couiitjr  lli"|iiiul. 
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mii>'  be  deposited  on  the  walls  o£  the  sac  as  a  cromny  lavt-r.  This 
is  t.lie  form  of  tbc  disciisc  known  us  sero-fibrinuus  iiericarifilis,  utui 
is  llif  oiii-  iiiLisI  (■oiiiiiiiiiil_v  met  with.  It  iiBually  begiiis  as  a  drj 
]KTinii'<liliw,  tlic  firiisioii  dL-VL-lopiiig  liitiT,  and  iiidoed  in  tlio  drv 
foriii  tlitTf  is  [iwfijs  suiiR?  transudation  nf  fluid,  although  its 
Hriii.utut  is  irisi/;riili<.';iiil  cijiuiiari'd  lo  that  of  the  llbriii.  Tht-  tliiid 
is  oftDii  slightly  liirhid  I'ruiu  iht-  ]irv(^iTiw  oi  k'lK'ix'ytw,  hut  in 
inBuftii'ifnt  iniirihur  to  entitle  the  eiTiiiiion  lo  be  culled  purulent,  or 
a  small  pruportion  (if  lilimd  iuny  (rive  to  Ihe  fluid  a  reddish  or 
browtiif^li  tiiij,'c.  The  Jiiiiourit  of  lluid  varie:!  from  a  few  ounces  to 
sevi-nil  pinlfl. 

Ill  ihr  j'lintlciit  form  the  elTusioii  Is  rii'li  in  cells,  and  of  h 
thiek,  iTeiimy  i-ou^isli'Tire,  l)itl  all  def^ree?  nf  variation  exist  I>o- 
tween  this  furiii  and  that  presenting  a  serous  exudate  with  slight 
turbidity  from  the  presence  of  piis-trolla,  so  that  n  aliarp  line  e«u- 
iiot  always  be  drawn  lietwi-eu  Ihe  two  conditions,  When  the  effu- 
sion is  truly  piindeiil  ibe  entiilition  is  ]iraeliriilly  an  aljsecss,  iind 
the  i>iis  miiy  liiirniw  and  rnptiiri-  exti-rually,  a^,  for  iiistunee,  in 
the  first  rifiht  Interspaee,  -ir  in  1  he  uerk  ;il">ve  llie  elavicle.  The 
eoridilliiii  Is  a  srriiois  laii;  ami  sli.iws  lntl  lilllc  tcndi'uey  to  resorp- 
tion, iiml  yet  tile  pus  may  lieeoiiic  irispi.i.sated  and  ealcifled. 

Ill  Ihi-  hii-iiiorrliiitjic  form  tbo  effusion  contains  a  large  propor- 
lioli  of  blood,  or  even,  as  in  scurvy,  may  seem  to  be  comiMmed  of 
piiri'  Moiid.  In  cases  of  Imi^  stimdinj:  the  dceompfi.ijtion  of  tho 
liaiiiu^hiliiTi  jrive-i  llic  lliiid  a  hrnwuisli  ralher  tiiaii  a  red  colour. 
Aiddi-  fr.Kii  (lie  scorbulie  form,  lia-iiiorrhnjjic  pcriciirditis  occurs 
must  .ifti'ii  an.-iirialeil  with  nihevculnsis  iif  llii*  pericanlinin  and 
with  nialignant  disease.  'I'lie  ell'iisiun  IS  usually  very  large,  and 
may  take  jilace  so  sudilenly  as  tu  produce  Iho  symptoms  of  acute 
secondary  aiucniia. 

Various  liiicU'riii  biive  been  found  in  the  exudates  of  acute 
perieardiji--',  iiii-liidin^  llie  litriniis  py<ij;eii.ii'  iirpiitiisiiis,  the  dipio* 
c<K.-cUfi  pneiinionisr,  and  tin-  Inn-illus  tnljercidosis,  hut  it  i.s  not 
iilwiiys  po^-siI^k•  !'■  dem-'iisi riite  liaeteria.  The  presence  of  nrgan- 
isuia  causinj;  pntrcfaelion  may  jiive  lo  tin-  etTusiou  a  foul  odour. 
The  Hacillus  aerogencs  eapsulatiis  may  proihicc  f;as  in  the  perj- 
ciirdium.  TliI;'  prodiieii'iii  i-f  pis  is  ]>robably  a  post-mortem 
change  (O.-Irr),  Iml   ac'i-i'iliu/^-  t.i  ('upliti   (IS'.i'.i)   ori-tirs  during 
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SecoiiJdry  changes  are  found  mainly  in  the  mjocardinin, 
which  may  show  iuBaiuiiiatorv  infiltntlion,  or  ii  fatly  or  albumi- 
nous degeneration  of  its  niii.icle-tibrcg,  leading,  after  tlio  acute 
sta^e  has  passed,  to  an  instcrstitial  myocarditis.  There  may  be 
evidence  uf  rttx-nt  disease  of  ttie  endocardium,  usually  due  to  the 
samo  morbific  agency  as  the  pericarditis.  A.ssociated  diBcnse  of 
the  lungs  or  pleunu  usually  bears  nn  etiolopic  relation  to  Ihn  dis- 
ease of  rhe  pericnrdiuni.  Tf  tlicre  ha?  been  hipli  fever,  the  vari- 
ous parenchymatous  organs  show  cloudy  swelling. 

Etiologry.  —  If  one  compare  the  atalrnicntH  of  older  authors 
wilh  ihiiseot  uiodcrji  wriii-rs  ritiiceriiirif:  I  In-  cau^^:llic>l|  of  jicutc  peri 
rnrdiiis,  the  chief  ditTcroUfc  that  will  iuipri-.ss  hiiu  will  lie  fipuml 
in  the  change  of  views  n.-gan]icii;  llie  frciiucney  of  the  primary  as 
opIHwiMl  lo  ihe  secimdary  funn  of  rhis  alTeclinu.  The  Ifriii  pri- 
nuiry  was  made  to  include  ihosc  cases  rcpirdcd  itf  iiUnpiilhii'  or  of 
ii[>ontaueoug  urigiii.  A  iN-tlcr  Uiiowlnlf;!'  of  patlnpKif:y  mid  cliol' 
on;j',  founded  on  tJie  I'esnlts  of  bacteriological  investigation,  bus 
taught  us  llie  fallacy  of  a  Ix'Hef  in  s|viul:nicuus  ilevelopnient  of 
diM-'ase.  Authors  now  restrict  jirirnary  itilbiuimiilion  of  ihc  [icri- 
Purdium  to  those  cat^cs  originating  in  Iniuioa,  and  inchidi-  among 
the  aecomlary  all  other  caaca  once  considered  jirimary  nr  idio- 
pathic. This  is  uuiloublc'dly  due  in  part  lo  a  inort-  aci-iir;ite  l;riowl- 
edge,  and  therefore  more  fri'i|iii'ut  reeojiiiiiinii,  nf  llic  I'lu'umiitic 
nature  of  many  disorders  whuitt'  piitliolupy  wus  formerly  hut  indis- 
tinctly uudiTHtriiid — nw,  for  iustanee,  cci'lain  rheumatic  tmdnli's 
(K-curring  in  childhood.  The  chief  reason,  hnxvever,  is  to  he  found 
in  ibo  reumrkablc  additions  ituiile  to  our  knowledge  during  the 
p«*l  twenty  years  or  so  I'egarding  tlic  patholugy  and  Iiaclcriolnfiy 
of  disease,  above  referred  (o.  At  prcscut  the  pliysicinu  would  he 
fur  behind  the  times  who  failed  to  rd'ofini.-ii-  iiifhimnniiion  of  llie 
[K'rieardiuin  as  a  local  nianifostatlou  of  u  general  constitutional 
disease  or  as  a  sccomlary  inffi'tioii  in  llii-  course  of  some  disease 
having  ]iuihogenie  iirgaui.-<ms  as  an  etiological  faeliu".  For  in- 
stance, the  primary  jK-ricarditis  that  was  fonuerly  thought  to  fol- 
low exposure  or  chill  was  prohjibly  diu-  to  a  rheumatic  ntlLick,  the 
true  nature  of  which  escaped  rrcoffiiition. 

Furthermore,  some  of  llic  cases  of  iicricHrditis,  furinerly  re- 
ganled  as  idiopathic,  were  observed  in  individuals  whose  general 
resistance  hud  been  greatly  reduced  by  (irivnlion  or  .lironic  nico- 
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lidlitiiu.  Ill  sufli  the  {>fricuriliiil  iTiflitriiiiiiition  was,  prtipeply  sjieiik- 
inp,  diip  ki  iiifccliiiTi.  'I'lio  sord-filiriiious  pericarditis  ari-iin;;  m 
the  CDitr.-'r  «(  iii'liriihir  rliciutiatisiii  is  a  lonil  cxi»rcHsion  of  the 
rlicmnalifiii,  ami  tlii'  !*ii|i|jurntivi'  iR-riairditis  stiiiiPtiiiK-s  sii-ii  in 
puerperal  si']iticii'iijin  i*  due  to  the  primary  infeirtioii.  Uoberta 
^o<w  ^ii  fur  ii!*  In  "ay:  "  In  my  own  (i\]irri('iK'c  I  Imvc  iH-vcr  int't 
willi  an  iiiHtiiiiLr  nl'  iivntc  ]nTi<'nniilifi  whifli,  when  (.■urt-fully  invcs- 
tipaU'd,  could  imt  \<r  im-lmlid  »•<  ii  st-i ■miliary  event  in  one  or  other 
of  the  (■ti()liipii'iil  >;ruiip«  now  tu  lie  di*"'iissfd."  Ainon^  lliese,  \w. 
in<-ltii[c-i  ]i<'i'ii-iir<liiit<  from  rxli-iisioii  or  irritation,  from  trannia  aiitl 
IHTforalioii,  from  i-ai'diai'  and  aorlii'  ilij-caci'.  and  tJiowo  a'^iocJatcd 
witli  mil  urowtiiP,  general  tniwel]aiiec)U«  disi-aKPS,  and  blood- 
statcH. 

Iti  hji  irivt'-4ii;r;i(in[i5  rffiarding  "terminal  infections"  in 
clironic  iliscase,  Flexner  1ms  niadi-  worie  liipldy  iiiteri'stiiig  ftiid 
importanl.  iilifcrvntions  with  reftrenee  to  the  eliolopy  and  bac- 
tcriolopv  of  ai'iiti'  pericarditis.  I  i-amiot  ilo  lietlcr  tinui  In  ropr*i- 
ilnrc  om-  id'  liis  tallies,  wliicii  jriv^'s  tlie  frcipieiicy  willi  which  eer- 
tain  hai'lt-ria  wrvi-  fonnd  ami  theJT  point  of  entranec: 


HiK'ii'rIa, 

MiiTii(i.i-iiiifl  liiniwliilii*. , 

SI  ri'|il- I'rllN.  , . .    .,,■,■•,,•,,,,,■,,,,  . 

Sla[p|ivli«'iicrll»i  Illiri'Ua, 

liilrilllL-  I1V1ICVJUIVII-. 

Mii'i'iK '•c  Inn Iiiliit  iiiiil  Iliii-illii*  coli,  , 

llmillii-  liilliii'ij^jr , , 

Si  ri'|ii-K'ii('i.'ri«.  S((ijiliyliK.iiH>i-iii'iiiir''ii».  mill  ( 

Hiu'illiii  ii.li  ,  ,  . ( 

Sliii'i>yl<»''"'i'ii>^  anil  llru  lllii*  I'lill 

riinli'iMillLiil  liiii'illi 


Inrn-llon  Alrluni. 

I'lii'iininiiiM.  X  liiucs. 
Iti'i>iii'1iiti«,  'i  limes. 
K''y-i|i.'lii.-,  1  liiiiu. 

i.r-y  illir't,    I   lilllf. 

I'<'i'il-iiui'niii.  I  limn. 
Tiiii-il-,  I  luni', 

I'liiii'iT.  ^l..n^m■ll,  I  timi-. 

Sliiiiiihiiii;  iini'iim,  1  loiif. 
I Infill, 


TnlH'rele  liacilli  should  lie  added  to  this  lint.  From  the  forc- 
lio'iiifi  it  it*  plain  llial  ariili-  perii'itrdilis  iiiiiy  he  a  secnndary  infec- 
lii-n  following'  a  prcal  variety  nf  Ini-al  infei'limis  proeewes,  or  it 
may  arise  in  iln-  i-iinr.ie  of  iin  inft-elionK  disciisc.  and  he  dne  lu  the 
pallioi.'i'tii('  orifiinifni  of  lliat  di^-ease. 

Itlfi'iii'ih'-'iiii. — All  ohsiTviTs  airrei'  in  pia'-iiiir  arlienhir  rheu- 
maliiini  fir."!  in  llie  li-l  nf  iIiom'  alTeetion.i  whieli  pive  rise  lo  acute 
jiericardilis.  Tlie  eerlainty  of  thin  eonneelion  was  e.siahli^hed  hy 
I'ili-iiirn  in  ^~HS,  altiionpli  IlIk  view!!  were  fir^t  widely  pnhlished 
in  17lir>.     Writers  have  l>ecii  in  uccord  cunci^rning  ihoir  causative 
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«)nnwtion,  vet  there  has  been  prcnt  diversity  of  opinion  reRiird- 
iii|;  Uk-  f  !'(■»)  hi  ■  I  lev  wirli  wliiili  jKrieanlilis  iKviirs  in  lin-  ruiirsi-  of 
rheiimaliem ;  whctlier  it  occurs  most  frttpifntly  in  the  first  or  sub- 
setiiienl  utlnekit;  whethi-r  it  is  ninsl  likcK-  to  !><>  iiN.iiii'inii-il  wild 
inllanimation  of  one  or  st-verul  joints,  or  any  pariicnhir  jniiil ; 
whether  with  ehronie  its  well  as  acute  articular  iiillatriiiuitiou',  autl 
whether  or  not  it  proetxlea  or  follows  or  tlevelojis  eoiueiiii-ully 
witli  tlic  joint  iifft'ction,  ('oueemini:  the  first  of  thewe  (|UcstiiiiiH, 
■  I  is  jieiienilly  hcM  ihiit  |N.'i'it.'jirilitis  occurs  li-ss  fri-i[ui-iilly  thiiu 
end  ward  ilia,  yet  there  ia  a  wide  diverjrencc  in  the  lipires  given 
bv  aulhort^  rcfriirdirig  its  numerical  rcliiiitui  to  altncks  of  rlieuiun- 
ti»in.  ('Imiiil>ers  gave  it  an  iiccurring  in  i:i  \fv  cent,  Orium"!  in 
71.7  JH-T  cent,  ISamberpcr  in  IJU  per  cent,  while  ISaiier,  iiltliiiiifili 
iM^lieving  ex^et  figures  cannot  Ih>  stntcd,  considered  from  16  to  20 
[wr  tent  not  fur  from  tlie  truth.  Of  Poynloirs  l.''iO  fatal  cases  of 
rheunjatie  bean  di.scase  in  ciiiMreii,  lie  fuuud  eviitenec  "f  jR-ricar- 
<litis  in  1 13  cn»es  {75  pt-r  cent).  IVrwonally,  I  refjaril  siu'h  Rtutis- 
tiea  no  of  but  ."mall  value,  and  consider  it  MiHicienI  to  ^tatc  in  gen- 
eral terms  that  rheninali^im  is  ao  frei|uen(ly  complicated  by  jieulo 
periciirdilis  that  in  every  ease  of  the  farmer  alfeetion  the  iiie'lical 
attendant  Bhonid  keep  a  sharp  Imik'ml  fur  llie  ilevelo|>nienl  uf 
jK'rieardial  iMllnuuiinlion.  Most  aut  lint's  a;:i'ee,  [  tliiiik,  in  I  lie 
opiniuii  ihal  pericarililin  is  mure  iipl  to  r.ccur  in  the  lirst  and 
endocarditis  in  the  KuhM-ipiciit  iittackN  of  arli'iilar  rlicnujatism. 
Bauer  asserts  thnt  it  In'ars  n<i  ilrflnili'  ri'hili'i'i  I"  Uif  miinhrr  of 
joinln  fiffeclfd  nor  lo  the  invoiveinvni  of  »>iij  I'lirHciilar  joint.  It 
certainly  does  not  ot^ur  more  frequently  in  rlienrrmlisni  of  tlm 
iipIH'-r  than  of  the  lower  extremities.  The  last-named  author  stales 
emphatically,  also,  that  it  does  iiol  tM'enr  iii  llie  c-uutm-  nf  I'hronic 
rbcuniutii^m,  nor  when  hni  a  single  j"iut  is  atfeeled.  The  dcvel- 
opnifint  of  Bputo  periearditift  is  by  nllieps  thought  more  likely  in 
the  severe  forms  of  the  rlicinmitie  iifTectinii,  arnl  iherefoi-e  when 
tl  niindK-r  of  joint.-<  iKH-oine  alliicked. 

Although  sneh  a  rolationsbip  Ix-tween -acute  pericariliti.-*  and 
Bcvorc  rheumatism  was  notie«^d  by  Kilwoii.  it  was  not  constant. 
In  ehihlren  rlieiimatic  manifestations  are  -ifieu  mild,  and  yet  the 
little  ones  do  not  escape  pericardial  intiiininialion.  In  one  case 
coming  under  my  notice  Uie  pcrienrdilis  fcillnwed  no  other  cvi- 
d«noe9  of  rhenmatisni  than  vague  paina  in  the  knees,  with  erj- 
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itii'iiia  ace<>iii|iHiiin)  tiy  mild  fever,  theee  syuiptouiii  having  btt'ii 
prctfilL-d  by  fulliciiliir  lutifUlitU. 

Then:  are  na  runntatit  time  rvlalions,  moreover,  between  an 
attiu-k  of  rbeiiiimlisu)  aotl  influiiiiiiation  of  tliv  pprionrdiiuu.  Th« 
latlcr  liiuy  oven  iirttttlt;  llie  former,  aliliuugli  it  iiioett  oonmionly 
(k-vol'ijis  (hiring  it  afuT  ilie  rheiimaliaiii.  It  generally  makes  itn 
appearance  from  tlie  fourth  to  the  si\ili  iliiy  of  thv  rlK-uiitutic  di^ 
ordtT,  jwnii'linK-s  not  U-fure  the  lontli  or  tiflcenth  day,  and  has 
t'vcii  Ufii  kiiowii  hy  SiliBiin  lo  be  |to:-l[MitK'd  as  lonj;  iis  the  sixty- 
thinl  lUiy.  Khcmnalk'  iK-rieurditis  may  o»vpriotmlly  altaok  iu- 
dividiiiiU  of  lilt  np-!^  but  i:<  undeniably  nio^t  fre<[nent  In  young 
adnllfi  who  have  lt>eu  renderwl  j^iiM'cpt ihk-  to  it  by  hard  work  or 
i-xin«iiin-.  Ill  Kiidiiiid  il  npix-nr*  r.>  lw>  pnrlicularly  prevalent 
aiiioiig  yoinig  sirvam-girU  lielow  the  ape  of  twenty-one  (Siljson), 
and  among  iitTSi>ns  of  lM>tb  sexes  ibiis  )ilBi(^'t«-d  at  a  later  agv,  the 
majority  nvn-  found  by  ihe  ^irnic  anihur  lo  fidlow  more  or  less 
lalniriont:  i>iiid>H>r  iMvii)>;iiion$. 

Its  prx'VaU-iHv  iimoni:  oliildreii  is  sli»wn  by  i^mistirs  gathertMl 
fnoii  ehildn-n"?^  h't^pitiils  by  Stni^-^  and  I'oynloii.  Yet  Iloberia 
Mail-?  iluii,  ;«i-.'rdini;  u>  ]i\-  I'Xin'riernT.  iMTlt-anliiiw  i;*  very  mtieb 
It-!*  fn->pii'iir  ill  <-liildri'i)  "if  th»'  Ih'IIit  ^■Ia^--^■?.  »  fiu-l  whiv-!i.  he  W" 
tteViT*.  !>lw<n'»  the  pri'^UsjHiiing  inlliiemt-  of  lianbbiji.  not  aloiie  in 
tin-  pr.-liu'iion  of  rhviiniaii^m.  bin  atiio  in  ibe  devel<>)>mom  of  peri- 
eunliit^. 

Saiisfaiiory  i'\'ideitiv  of  ibf  iiifet'riou*  naliin*  of  Ow  rbt'iimatic 
{■'ifon  ba»  not  yet  lutii  uddmiil.  iillh>>iti:U  many  ob^erreDi  have 
I'Sj.n-vi"!  ilii-  Udiif  that  tbo  I'atln'^i-ni.-  •'nitiiii^m  will  yd  U-  di»- 
*«cvir"i.  If  ^iii'h  an  or-^ani-m  rbontd  ■■no  day  li-  idintitie^l.  then 
ivrii-antili-  w^.nld  no  b'lict'r  W  »'o»Milon>tl  a  (■omplti-ation.  but  a 
natural  tto^ni-li  n^^i  a  iiiH>'*^iry  pnri  of  th<-  ]»iilboh>i:i«'al  pRK-«««  of 
ini);iHiitiJi<-ry  rhi*iiniai!-ni. 

y.fhriln. — The  iiii)ii-rtAi)oi>  atiai'heil  lo  r*nal  •li?4-a!«  in  the 
]■^■)llI■ti••ll  of  nitm-  t^'rii-nnlili^  i*  *<'ar\vh  ai'iinviatcl.  I  think, 
by  ibf  niiiii-riiy  ■<?  i>hyri^>tan-i,  A  ffw  wrii«>r»  of  wid*  tdinieat 
cxiKTi'  tuv  piao'  n«  j'hri'i*  a*  only  ^itMud  in  iliis  reirsr.1  to  indam* 
tuat^iry  rkeuniaii'^tn.  T(  vb^iuld.  however.  yioM  platv  10  acute 
piM-uni"nia  in  tlii»  n-cstnl.  The  juTii-aniial  inilainmaiion  is  not 
timitf-t  t.t  avM'.f  ini'hriti*.  *>  luiclit  U'  *iivi'"JH*i.  Iiv-nt  the  faet  that 
the  latter  is  fo  fr^^jUfniiy  diiM-rri'd  in  die  i>>«r*e  \'{  amio  inf«e- 
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tious  <)isc&808,  but  may  appear  during  the  progrefa  of  any  ono  of 
tfao  chronic  forms  of  kidney  disease.  Indeed,  it  is  said  to  be  a 
apw^ially  freqweni  ctmipMcatiim  of  tbt-  small  red  kiilnpy.  Unemiu 
«*»!»  to  particularly  prediB|K>se  to  acute  iK-ricarditis,  while  the 
Bnj»frventi<ni  of  the  luiier  coiitrihiite!'  hirpely  to  the  fiitui  teriniiia- 
lion  of  the  primary  affection.  ilo»t  anthnr*  content  themselves 
wilU  n  Khilemenl  of  the  fuel  atul  make  ii>>  attempt  tu  ex|ihiiti  rho 
well-known  eti<)lci{;iejil  eoniieetion  Iwtween  aeute  or  elironie  in- 
6aniniution  of  the  kidney  an<l  inflamniiiticm  of  the  perii-iirdinm. 
Two  <'Xphinnti(ins  may  be  given,  however.  By  some  the  hlootl  of 
nephritic  patients  is  ilirmglit  I0  contain  simie  noNinnn  snhiitanec. 
poHjiibly  of  chemical  nature,  piwsihiy  nf  I'liiiiiiolic  tiri^iii,  wliieli 
n-MuIt^  from  renal  disease,  and  which  in  conBetjuence  of  renat 
inade<]uncy  is  not  excreted."  Tliitt  unsn  is  jin  irritJiiit,  and  giiin- 
inp  aeees*  to  the  jierii'ardial  cavity,  there  scis  ii]i  iiii  in-iliilivr  iii- 
flaiiiniiition.  (.iivmlinovitch  expresnes  the  opinion  that  acute  pcri- 
eardilis  in  HriglilV  diwasc  is  of  true  toxic  nuHiPC.  It  is  nuwtly 
fibrinonH,  Imt  may  l)e  Ini'inorrlnijrie  and  very  rarely  si>ro-fihrin- 
ons,  and  always  occurs  in  an  advani'ed  slapc  of  tin-  ri'nal  dis- 
PRso.  Aeei)rdinp;  to  the  other  less  conservative  explanation,  pcrl- 
carditi.t  is  a  true  seeomhiry  infection,  eanseil  by  the  i-nnvi-yiinco 
to  the  [wrieiirdinin  of  perni'^  circnlating  in  the  Ii1<mh1,  and  re- 
.4[><iiikII>Ii'  for  Ihe  iienle  or  chronic  jicriciinli'i^.  In  cjisc*  of  the 
small  red  kidney,  it  is  asi^umcd  that  invartinn  of  the  periennlinui 
by  bacteria  taken  phicc  eillicr  brcnii<i'  the  n'tiiil  disciisf  liafi  iui- 
pairi'rl  tlie  pennicldal  aeliciii  of  ibc  blood,  or  lii'cause  It  interferes 
with  the  proper  elimination  of  the  micr<vorKaiU5ms. 

Apropos  of  the  sliilemenl  that  infiflicm  fn-cpicntly  occurs  in 
Briphl's  diseas',  Fli'xner's  olistTvations  may  aj:ain  lie  i]iiofcd.  Of 
32  cases  of  chronic  nephritis  ix'cnrriiif;  idone,  in  wliifli  there  wa^ 
ffrnmtl  infection,  inicro-orfiaTiisms  were   jHJsitivcly   idcntiltcil   in 

*  Clintiii  hns  iv|iortiit  four  i-nst'^  "f  jH'rii'iiriliti<  in  iiiilii'iil"  MilTi'rln-;  fr»iii 
noiihritia  Tii  Ihrrc  cn^f  with  i-ffiii'inii  liiidi^HnloKiV  i>»uminiiti"ii  shewed  the 
fliiiil  til  I*  wlt'rik'.  Ill  llimo  lliOT  i'ii»i>»i  Ihi'  siTiiiH  wii'  liy|ii'r(i"xli-.  Tin-  |ii\l<' 
cTi>mctits fuppnwil  to  In-  re«|iiiii*iMo  (nrlhi-  inllHiiimiiliiiii  '•{  lliu  tHTirEvnlium  have 
ln'cn  riiim'l  iii<il.lii<r  hi  lliv  riri'iilui iiii;  l>]i,riil  nor  in  IW  rlTiivion :  miil  tin'  mUtrnfi' 
of  ibwptk  iinii  nmiiTdlnV  |iiTii:-nr<lilis  iti  riTlniii  cnv  •>{  HHirhri  "li-i'iisp  i*  wi-ll 
mlAtili'hM,  Till-  iioricnnliti"  <>f  ncjihriMs  inut  wiim-limi"'  il.-vi'Inji  ua  a  riiTiiplicii- 
tionuf  an  r-nliiiitrj'  iiifMrlinii.  mid  iKUMiall}r  imi'jilu'  iifBliTili'. —  I{(>vu<mIi-  iiKVIii-itii!, 
Jul}-  ID.  tOOO. 
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S9.  It  u  wortfaT  of  Dou^  howcrm-,  that  m  none  of  tbeae  eaam 
wu  [wricarditis  preeeat.  On  tbe  otb«r  luutd,  ptricaniitu  wm 
fouxtd  -I'A  liiDee  id  eases  of  cfaroiuc  ncpliritiF  in  wbicii  tWrc  was 
tocat  infccii<jii,  wbether  tbe  nrpbriiu  exUied  aloiie  or  in  oombin*- 
tifin  wiib  some  otber  cbrooic  disease,  at  of  tbr  betrt  or  liver.  It 
wuuKI  iefm,  thfrvfon;  thai  alib<>n^  a  ^neral  infeclion  mav  oocur 
in  ibe  c«>ur%«  of  cbronir  d^i^Hus  iMTUranlitis  doc«  not  take  place 
tutlcw  \\ivn  bf  **tmv  otbcr  lorai  inf<-<^iori.  In  tbe  majorit;^  of 
Ktif*  <if  jwric-iiMnrU  in  ibe  wturs*  'if  cbn'nic  nephritis  there  was 
pnemn'tiiia.  eitlier  cyuupiiit  or  lobular.  It  mav  be  i)uerie>l,  ib^-n.'- 
furp,  whclbi-r  the  peri<Tanlial  iiiflatumation  t*  not  M-<ituilary  In  the 
bx-al  infM'iiijn  ruiher  than  to  tin-  iie[»liritt*  iii?«-tf. 

Aeul^  I'nfumoni'i. — This  inftivtion  ?h<>uld  certainly  be  given 
a  plnn-  only  i»tiU>nlinate  to  articular  rbeumati^TD  in  the  etiolx^' 
of  artiie  ]MTioanliti.<  Tike  fn^ptcMicv  vf  this  ai^dociation  ba&  been 
rc"ipiii?fd  by  uutht-rs.  but  ha?  been  brought  out  with  si^-i-inl  (-ie«r- 
n«-»-  by  I'n-bli*.  win-  f"Uii«l  jn-rii-arilitis  lu  J'2.4  jut**!!!  i^f  79  cases 
<if  fatal  pDvunmnia  emllivteit  from  the  pi^st-mortetn  records  of 
('(■ik  ("■unity  |[>rtpii:il.  Pn-blr  came  to  tlie  ci>ncIui-ioii  that  the 
datiinr  »f  {terieanliii^  Ix-ar-  a  direel  relation  to  i1h>  fxtenl  of  luug 
JDvohciiieiit.  aii'i  i»  al>o  n-lativ«'ly  uu>re  fre«pti-nt  in  lefl-sidi-d 
than  rigbt->?i<lcd  |>nt'uuii>niap.  The  intlainuiatinn  of  ibo  jiericiir- 
iliniii  may  rc--.iilt  frt-iii  din-t-i  extfii«i<-n  tlir>>tii:b  the  lyniphatio^  or 
luay  iMi'iir  iiiib-[>('ii>li-iilly,  uii-l  is  ilue  lo  ibi-  j>neuiiUKX>e('U5,  wbich 
ba-i  |n-«ii  fni|ueiitly  idontitiiil  iti  the  exiulare. 

Srurhltn't. — Tilt*  i»  >4<iiict  tiiK-ti  coin  plica  let!  by  the  occurrence 
of  actiic  [M-rii-arxliiiN  aii'l  in  sunn'  chm-»  iliit  has  luki'ii  pbuv  diii^ 
iii;f  tbe  ^'laue  of  ibstpiiiination.  .\^  iIh-  si-arl:tiiiia)  OR;anit'tn  baa 
not  liti^n  iilcuiiliol  in  i)ie  |HTii-iiriliul  i-lTii^iMiis.  ibis  liilifr  in  prob- 
ably I"  Ite  ntiiininl  a*  a  niixi-<i  iiift-i-li.tn  >liie  to  ylnpT-KNavi  or 
sraplnl'M-'x-ci.  Uiiin-r  obsrrvo.j  n  |H<^i'^4-urli)itiial  |HTii*iin)ili»  co- 
iiieiili-iit  wirb  rhiniiiiiiii-  iiiatiifc^rMlions  xml  was  tben'fore  iiielined 
to  Hlli'ilinle  ir  ■•>  (be  iitbi-limi  v>f  llii'  joiiii->:  bnl  iiiasiiiiicli  as  pii^ 
germs  are  iifieii  nTipi.ii-«ilili>  b>r  I  hi-  rlii'niuulic  atT«-etioii.  rbe  iieri- 
ciinliii^,  as  well  us  iln-  rlii'niiiiilioiii  in  that  i-aie.  mav  verv  \roll 
have  Ixen  an  iniititiiiv  of  iiiiM'il  infivtiou  fo1l,>\vin^  ibe  -iciirlatina. 

Olhrr  i nf<rlion!<.~0\\n-r  ilin'HSi-c  iii  ilii'  coniNe  of  wbteli  acute 
piTicanUiis  has  ixvasiniially  Imth  i>bsi-rvi->l  an-  i-ry.iip,-l„^,  sinall- 
jios,  lyplmiil    fi-ver.    inca.sli'!*,   I'liuleni,   mul    i'mmi  •lipbllicri:!.      It 
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most  also  be  remembered  that  Flexner  found  as  foci  of  infection 
bronchitis,  leg  ulnrr,  8loughin|r  mj'oma,  cancer  of  the  stomach,  and 
c\*(-n  lou^illitii'  and  di.ieaae  of  llie  |>criionu-tii)i.  In  iionic  it  wiu 
probably  a  secondariF-  event,  in  others  a  true  mixed  infection. 
\^'hen  pc^rrimrditis  complicjitt-^  Aculv  plctiritis  it  ii  gcnerallr  «1al*.-d 
to  be  br  extension.  It  is,  in  fad,  either  a  9ccondarv  event  due  to 
the  one  and  the  same  caiiM',  or  it  u  a  mixiil  inft^t^'tiun. 

AiMiif  inUuNiniaiion  of  the  (leric-aniiiiin  lia.4  been  ani^ifcialeal 
with  varying  diseasee  of  neighbouring  |>art« — e-g-,  enlarged 
gland«  or  tumours  in  the  initliu^^timini,  alisee?^  or  caries  of  a  rik 
and  has  re^uttf^]  from  a  ni[>liire  into  ihe  sac  of  an  empvcma,  from 
perforation  from  an  uk-pr  of  ihe  ci-sophagiiii  or  sumiaeh.  and  t^-i-n 
from  intraperitoneal  abdce&s.  When  caused  by  such  conditions 
the  jK-riRanliib  is  usually  puruleni.  One  vnry  r<-riiarkiible  case 
has  bi'cn  narrated  of  [icrforalion  and  inllamniation  of  the  [lericar- 
dinm  by  a  set  of  fuW  ui-lh  whirh  hml  U-rn  awi-U-ntiilly  swal- 
lowed and  had  lodgeil  in  the 'esophagus,  where  it  cause<l  ulceration. 

Acute  perieaniilis  W  MHuetiines  iKva^^ioudl  liv  am-ury<-iii  of  the 
aorta  and  by  new  gr«>wih''  in  the  [wrtmniiiil  -jii- — ••.  g,.  tnU-nde^ 
These  are  ca]>ahle  of  setting  up  an  acute  intlamuiatory  [inn'ess  <if 
the  pericardium,  but  as  a  rule  the  infliimiiialion  h  iruhaeiite  or 
dironic,  which  proltahly  ex]ilain.->  why  it  so  fn->pi(-iitly  t^-u|H.'n 
clinical  olMcrvalion.  It  is  doubtful  whether  gummata  ever  in- 
duce acute  |)ericanlitifl. 

Ilii'niorrbagic  |iericart]itis  oeeurs  as  a  weoiidary  infection  in  the. 
cour^'  of  sfurvy,  purpura  lui-tiiorrhagica,  and  bit'iiiopbilia.  Some 
ATiter^  also  iisserl  that  cait«-r  and  iuberculi>sis  indmv  Ihe  linin- 
orrhagic  variety.  Elistein  has  rp|wrle<l  two  cases  of  lui-iitorrhagic 
pericarditis  and  staled  that  periraniitis  wan  ■'|Mi-iiilly  likely  to 
be  hn-morrhagic  in  the  chronic  or  recurring  form,  and  also  in  ihe 
aged  and  in  the  luemorrbagic  diatbe«is.  In  this  condition,  he 
think:^,  tliCD*  is  a  toxic  or  inri-ciioUH  cauM-  lliat  <'r<-iiti-«  ii  tendi'ncy 
to  luiinnrrbagic  e.vudales.  Such  chaugt-s  are  at  Ica-i  a?  tNiji'>nant 
a»  the  mechanical  onc^  The  pericarditis  M-cjudary  (o  scorbutus 
may  be  rt^rtled  as  a  lyjie  of  this  class.  It  may  also  tjwttr  iti 
alcoholism,  which  induce*  the  ha-morrhagic  diathesis.  In  most 
ra»es  of  Iranniatic  pericarditU  the  \A>hh\  found  in  the  •ac  comes 
from  tlie  bleeding  wound.  Caj>ej  of  traumatic  origin  in  which  ibc 
pericardium  is  not  perforates)  are  harder  to  understand. 
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Valvular  Defects. — Chronic  viilviiliir  diseatie  BGeras  itndoubt- 
edly  to  ])r*.-ili(*]«wc  l<i  pcriranliul  hiflniimiiitiim;  tliif  is  »nid  to  be 
pupticiilarly  tliu  caap  wilh  aorlii?  iiiaiiliicicnfy.  Why  valvular  lo- 
eions  shmiUI  thus  tend  tu  the  production  of  periuirditis  is  a  mat- 
tor  for  conjecture.  Uy  the  uflvrK-Jitcs  of  1hi>  iloct.riin*  nf  the  iiifi-c- 
tious  ori;iiri  of  nil  itiHfitiiKialinnh,  it  would  prohahly  be  explained 
n»  nil  insliincu  of  aci><jiiihiry  m-  niixctl  iufcilioii,  in  coiisi'tpR'nce  of 
the  very  cloae  anatomical  ntul  iiliy^inlngical  connection  existing 
between  the  ciLdoeiinliuni  iitiil  ]nTic!ir4iuni. 

I'm II mil- — Finiilly,  iicnln  jn'i'icanliris  is  -■^oiinrliiuiw  the  rcault 
of  direct  injury,  as  giindhot  or  stab  wounds,  blows  n]Kin  the  ehtat- 
wjill  and  laccrjition  by  fractured  rilis.  Under  such  circumstances 
nncro-oryiniiwiiiw  jirc  nsnaliy  iiilmdnccd  into  the  pericartUuiii,  and 
there  set  up  ail  acute  iuH:iuiiiiatury  prncess  ivhlcli,  if  the  cocci  be 
pyogenic,  will  prove  In  In-  >iippiirativc. 

DRY    PERICARDITIS 
SvN. :   t'tlirin'iiiii.  i'UiiUr,  .\illii\iiv  l'i-eiriii-ilit\» 

The  ])iiili(il"i;y  luid  etiulicy  of  this  form  have  already  bocn 
coiisiili-rcil,  iiiid  llii-ri'forc  1  shall  pal's  at  (incc  to 

Symptoms.— This  tliseaw  usiutlly  ariwew  ilurinp  the  course  of 
flome  already  cxistiujr  infcelioiij:  jiroccw,  ami  therefore  its  invn- 
siiiii,  1111(1  I'M-n  lis  siiliM'(|iieiil  )ii'ii(_'ni-v,  uri-  lilti-t_v  tr>  he  masked  for 
a  liiiic  liy  ihe  eliiiicul  plieiinirn-iia  i>f  tlie  iiriinury  atTeetion.  In- 
deed, Miuii-  aiilluii's  f;o  M)  far  a^^  lo  state  lliiil  llicn-  are  mo  few 
!*lil)jf-elivc  «vriiplMiii>  iillr-mlliic  dry  iiei'ieiinlilis  lliat  il  may  l(e 
said  iti  he  a  hiiciit  utTecijon.  In  many  iu-itaiin-^i  ihis  \^  prohiibly 
correct,  bur  I   hclievc  the  existence  or  alwi-ui'e  nf  siilijeeilve  plie- 

nonicTia  is  deteruiitied  liy  rlie  (lc^:i f  inlensily  and  extent  of  the 

porii'iirdlal  inlliimniiiiinii. 

ll'  ill  (he  I'liiirsc  ol'  amire  arlicular  riienmiilisiii  there  Ip  a  sud- 
den elevation  of  tejn]ieriihiri-  winch  liiiiiini  |>i<  e.xphiilu-d  by  lliC 
fresh  iiivi'h'cincnt  of  cither  j'dnls.  or  if  ileliriiim  -ir  pron-niuced 
distiirliuuce  of  ihe  nervous  system  surhlcnly  lakes  plaee.  especially 
in  children,  it  is  »u*piei'iuii  of  nome  of  the  lieart-stnictiiri-s  hiiving 
bwome  invaded  hy  rlie  inllammaton'  process.  This  orj;an,  there- 
fore, slioiild  lit  nnce  be  eiirefitlly  e\aiiiitiod,  siml  if  neei-i-nry  re- 
peatedly esumincil,  for,  uirorilimi  ti-  the  lij;nres  already  tjuoted 
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from  Povnton,  tlip  poricardium  in  cbiMren  is  a  apeciallv  fretiuent 
aeat  of  iiilluniniatioii.  If,  nK  tlioii^lit  by  HoliertH,  the  Dpintnn 
appears  to  be  quite  prevalent  among  general  iirnctilioners  that 
nciito  fibriiiout!  pcricirclitis  is  not  verv  frwiiiom  among  I'lilMroii, 
and  not  apt  lo  leai-e  jterinun  eoiisfqupnt'i's  U-hind,  it  certainly 
would  seem  to  be  in  place  to  again  call  attention  to  Poynton'* 
figures.  Out  of  liiO  fatal  ca^es  of  rheumatic  lioart-diBease  in  cbil- 
dren,  there  was  evidence  of  mure  or  less  nciin-  pliisiic  jKricarditis 
in  all  but  V.  In  113  the  jiericardinni  was  nmrp  nr  le^n  udlieivnt, 
while  in  "7  the  adhesion  was  eomplctc.  Moreover,  the  pericarditis 
ap]>eared  to  contribute  more  to  the  fatal  i^uc  than  did  the  eiido* 
canlitiit.  for  the  reason  that  the  inllanuiiatory  pnwess  extended 
from  the  pericardium  to  the  myocardium  und  led  to  dangerous 
dilatation. 

J'ain. — This  is  sn  early  and  fairly  constant  symptom,  although 
in  some  cases  it  ap|>eari>  to  lie  more  like  a  vague  sensi-  of  distn-^s 
than  actual  pain.  It  is  generally  felt  in  the  cardiac  region,  but 
may  be  located  in  the  epigiialritim,  while  in  tJome  caHcs  it  radiates 
orer  the  front  or  side  nf  the  eliesi,  evi-n  iiIiiuK  rhe  euurse  of  the 
brachial  plexuii  into  the  ami.  In  a  case  of  this  kind  descrilied  by 
Sib»on  there  was  also  endoeanlit !».  Oeea^^iorially  it  is  expericneed 
between  the  shoulders,  and  Is  ihcu  held  to  indieate  iiiHiiiiimarinn 
of  the  posterior  portion  of  the  t-ac.  likiimler  lias  dcserihed  pain 
and  aensitivene^  un  the  side  of  the  larynx.  In  some  insraneea 
there  is  associated  with  the  pain  such  a  hypeneslhesia  of  the  skin 
of  the  pnecordia  as  to  make  pcroussion  of  the  heart  almo*!  impo»- 
sible.  Painful  deglutition  lias  l»eeu  freipiently  repoiteii,  ami  ig 
not  dilficiill  to  understand  when  we  remember  thai  the  pericar- 
dium is  attached  to  the  a-sr>phiigU!'  aTid  wmiiM  he  pressed  upon 
by  the  ingestH  in  their  passage  down  the  gullet.  I'atiintj-  have 
also  lieen  known  lo  complain  of  the  heart  hurting  them  with  wieh 
comraclion.  and  it  may  wiOl  he  that  when  the  rovering  of  the 
hwin  i:'  iiiHauied  pain  ean  lie  fell  every  time  the  orgnu  changes  in 
form  during  systole. 

In  eharaeter  and  «ewrily  this  syminom  differ*  uiucb  in  differ- 
ent eases.  It  may  he  shar|>  and  cutting  or  dull  luid  heavy.  In  a 
case  ob8er\'ed  recently  the  imtii-nt  was  only  ahle  lo  describe  bis 
pain  as  u  »tOR(ly  dull  aehe  over  the  heart.  I'sually  the  anguish  is 
oontimioiis,  although  in  sotne  eases  it  is  intermiltent.  eouiing  und 


60  DISEASES  OF  THE  HEART 

going  like  a  veritable  neuralgia.  In  others  again  it  a^umes  a 
parosvsmal  character.  The  coimtenance  generally-  betrays  suffer- 
ing bv  an  expression  of  pain  or  distress,  ami  the  patient  not  infre- 
(liienily  keeps  his  hand  iijion  his  heart.  Although  this  syinplom, 
pain,  19  doubtless  due,  in  large  part  at  least,  to  the  friftiwii  pro- 
dni'eii  by  the  rnlihing  together  of  the  indnuied  i»ericardial  sur- 
faces, still  its  iniensiiy  ib'jiend^  also  upun  the  sensitiveness  of  the 
patient,  it  being  well  known  that  some  iwrsous  never  feel  p«in  so 
aeulely  as  do  others  of  a  less  phleguiatie  teniiKTflnient.  The  pain 
of  pericarililis  persists  so  long  us  the  inflamed  surfaces  continue 
10  rub  ngiiinst  each  other,  ami  hence  wlit-n  these  l)ecoiue  separated 
by  effused  fluid  this  B_\niiptoiu  nbiitcs  or  disappears.  Therefore,  if 
]iiun  suchh-nly  reuses  wliik'  ilii-  ('.iiitiuminee  of  jiyresin  jtoints  to 
continiiame  of  the  iietive  intiiiuiiiiiiiion,  it  may  be  takeu  to  indi- 
cate beginning  elTu»ion  into  the  sae. 

Cough  may  or  may  not  be  present,  but  when  present  is  usually 
dry  and  friiiuent,  and  when  eonjoined  with  jiain  may  give  ri*e  to 
the  »iis|>ieiou  ol^  pleuri-y.  In  n  iVmrieen-y ear-old  girl  seen  uut  long 
ago  [Old  in  whiiui  the  inllamed  pcrii-anlinni  lind  leil  to  great  ear- 
diae  dilatation,  with  eoiiM'i[iifUt  prt'ssurc  on  the  left  lung,  the 
utteudiiig  ji]iy>ieiuii  nt  lir^l  nii^tuok  the  ease  for  one  of  pneu- 
monia. Tills  caee  is  so  iusinietive  thai  I  will  briefly  reixirt  its 
salient  feature*.  On  n  ecrtain  Friilay  ihis  girl  eouiphuued  of 
flighi  pain  and  siifTness  of  one  of  her  legs,  but  was  not  prevented 
thereby  from  going  In  si-lund  as  u^ual.  The  f>dlowing  Monday  she 
fell  several  slight  chills,  which  were  aitribnted  tn  the  eoldnes*  of 
the  r<"'iii  in  "liicli  r-he  wh*  at  thi-  time.  For  -cveral  days  follow- 
ing >he  rhiiwed  ^igns  nf  mahii-«-.  and  in  ■■thi-r  n->|MVis  did  not 
eeem  well,  yet  did  not  give  up  niid  go  lo  l*-il.  Friday  nighi.  a 
whole  week  froui  hi-r  iiiiiial  rhenniitiic  lUtaek,  j-he  spent  at  « 
friend's  Loum*.  luit  when  the  next  morning  came  was  umuisiaknblr 
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ing  afternoon  I  was  called  in  consultation,  the  oardiac  dulness 
presented  the  cbaracterUtic  triangular  ouiUn^  and  a  gr^toljc  apex- 
munuDr  was  andiUe,  but  the  friotion-aound  bad  di^ppeared. 
Tbe  oa^  was  one  of  acute  pericarditis,  as  eiiown  a  few  dars  enbee- 
qoentljr  bv  tbe  results  of  aspiration.  Tbp  umoant  of  effusion  was 
anullt  howfvor,  and  iLe  marked  increase  in  the  area  of  cjinliac 
dullteas  was  due  cbiedy  to  the  dilatation  tbe  heart  had  undei^ne. 
It  was  impowiblc  to  say  whether  tin*  mitral  systi-lic  iriunnur  indi- 
cated a  valvular  le^icm  or  was  relative  in  oitn^uetK«  of  lit*-  dila- 
uiioo.  But  as  there  was  a  bistor.'  of  H>me  sort  of  illnesis  three 
yeairs  before,  at  which  time  *hc  lia<l  "  beart  tmuble."  it  was  fearvd 
that  the  valves  were  defective  and  were  perhaps  sharing  in  tbe 
present  indammaiion.  In  tbis  caw  the  {n-ricuniiti^  bad  pr^lmbly 
bepin  almost  a  week  bef»n-  ^be  wa^  oMigeil  to  five  up,  so  iltai  it 
u  iw>t  *trange  that  the  process  ghouM  have  in>luce«l  ei^ns  of  pres- 
mre  by  the  end  of  tbe  fir$t  week.  Tbis  pati<-nt  ulliinately  made  a 
good  recovery. 

The  puhf  in  these  cases  is  accelerated,  running  5oinotiiDi->  a» 
high  »••  !30,  or  even  140  to  the  minute,  and  ts  u^ualy  c-nniTi-?- 
sible  and  regular  in  the  early  etage  before  tbe  myocanlium  Ua^ 
bc«onie  initrli  affected. 

Tbe  renpiraiiotu  are  usually  rapid  and  often  shallow,  either 
bccaose  the  patient  Uirinks  from  tukinfr  a  deep  breath,  Ie?t  tbe 
pain  be  intensified,  or  because  an  actual  sense  of  dyspiKxa  is  ex- 
perienced. 

Tfmptntture. — An  elevation  of  body-teraperatnre  probably  at- 
tends most  cases  of  acute  pencar>lili».  but  i*  often  ma^ke<t  or  moli- 
fie<l  by  tbe  fever  due  to  the  primary  afltevii<.n.  A*  a  nilo.  the 
degree  of  pyrexia  is  not  great,  areraginv'  perhaps  lOi-  to  103^  F., 
and  being  geiM^rally  continuoii*  or  mildly  reiiiittenl.  When  it 
occurs  in  the  course  of  chronic  nepbriti?.  or  when  it  is  ait^iciiiteit 
with  chronic  myocardial  or  endocanliui  legions  and  independent 
of  rheumatism,  the  iM-ricaniiiis  fn^iiuntly  run*  it*  ouix-  with- 
out fever,  or  at  all  events  wiib  so  ^liphi  a  pyrexia  as  to  be  over- 
looked. The  duration  of  tbe  tempeniture  ii  Mmewhat  variable, 
depending  on  tbe  intensity  of  the  infection,  but  may  be  i^aid  to 
average  two  to  three  weeks. 

Loss  of  appttUe  and  other  derangement*  of  the  diewtive  tract, 
as  flstuleiKe  and  constipation,  are  usually  present,  the  same  as  in 
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Other  febrile  and  acute  infectious  processes,  while  ihe  urine  is 
scanty  ami  higbeolourod.  If  it  conluiiis  ulbtiii)in,  llii"  i^  due  lo 
an  a»«ocint«iJ  nephritis  or  depends  cither  nyion  a  primary  affection 
or  upon  a  long-sland inK  vist^-rul  engorgement  rc«ulling  from  anlo- 
ccdpnt  eardinc  disi-jisd  ftiid  is  imt  liuc  to  ihe  periearditis  it»elf. 

Sleep  is  disturbed  or  prevented  aitogethcr  by  the  pain  and 
nervousness  eauacd  by  the  iiiflaiuinution.  Children  are  often  fret- 
ful and  restless.  The  eountenance  is  pale  and  anxious  or  expres- 
sive of  suffering.  In  the  sjmng  of  IDOl  I  treateil  ii  gentleman  of 
fifty-live  for  symptom!*  of  failing  heart,  llie  rwull  of  ehronic  myo- 
carditis and  associated  vascular  and  renal  changes.  Ho  was  tak- 
ing a  course  of  Nuuheini  bulbs  mid  »e<'tii«<l  to  lie  getting  on  very 
well,  when  I  left  town  for  a  few  days.  I'jKin  my  return  I  re- 
ceived word  tbut  he  wau  very  ill  nnd  in  much  pain.  I  found  Mr. 
H.  flitting  in  a  chair  bx^kitig  pale  and  dranii,  and  when  he  spoke 
it  was  with  a  hollow,  feeble  tone  of  voice.  This  was  Thursday 
afternoon.  He  slated  that  on  the  Tuesilay  morning  preceding  he 
had  been  seized  with  a  dnil,  heavy  pain  over  the  heart,  which  had 
not  left  him  for  a  moment  «ince.  He  bad  not  slept  for  two  nights, 
and  wuld  not  lie  down  on  acnonnt  of  his  greut  shortness  of  breath. 
The  pulse  was  108,  nx'ak.  inclined  to  be  thready,  yet  regular. 
U)8  breathing  was  not  noticeably  disturbed  m  long  as  he  waa 
quiet,  but  his  temperature  in  the  mouth  was  101.2°  F.  Suspect- 
ing jK-ricarditi;',  I  yet  purposely  reserved  my  investigation  of  the 
heart  for  the  last  and  went  over  the  lungs  carefully,  finding  noth- 
ing more  than  rales  of  hypostatic  congestion  at  the  posterior  bases. 
Coming  to  the  heart  I  could  detect  no  change  over  what  had  been 
discovered  at  my  last  visit,  the  Saturday  previous,  excepting  that 
the  tone*  were  much  more  feeble.  The  area  of  dulncs.s  did  not 
appear  increased. 

I  was  about  to  pve  up,  in  doubt  of  the  nature  of  (bo  trouble, 
when  1  chanced  to  catch  in  a  cireumscribed  location  over  the 
roots  of  the  great  vessels  at  the  left  of  the  sternum  a  *ofl  hnish- 
inp  murmur  that  had  not  been  there  at  any  of  my  examinations 
iK-forc.  This  murmur  was  systolic  and  short,  not  at  nil  like  a 
pericardial  rub  in  rhythm,  but  upon  pressing  firmly  with  the 
8tetho«'Ope  I  discovered  that  the  murmur  entirely  disappeared. 
This  convinced  mc  that  the  case  was  one  of  acute  pericarditis, 
and,  knowing  the  foebh>nes3  of  the  degenerated  heart,  T  believed 
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the  attack  would  prove  speedily  fatal.  A  raustard-plaster,  fol- 
lowed by  hot  fomentatioDs,  was  ordered,  and  a  nurse  was  at  once 
secured.  At  my  next  visit,  four  hours  later,  the  pain  was  miti- 
gated somewhat,  but  the  patient's  condition  was  manifestly  worse. 
Strychnine,  ^,  was  ordered  hypodermically  every  two  hours,  and 
in  addition  ^  of  morphine  with  atropine  was  injected.  I  left 
him,  feeling  that  the  night  was  to  prove  a  critical  one,  and  at  mid- 
night I  received  a  telephone  message  that  Mr,  H.  was  failing  rap- 
idly, his  breathing  being  verj'  laboured,  and  his  pulse  at  the  wrist 
too  rapid  and  thready  to  be  counted.  A  physician  living  close 
by  the  patient  was  sent  at  once  and  began  the  administration  of 
stimulants,  but  with  no  apparent  effect,  as  the  patient  died  two 
hours  later.  It  was  subsequently  stated  to  me  that  as  his  condi- 
tion grew  worse  the  pain  became  less.  Consciousness  was  re- 
tained to  the  last.  Xo  autopsy  was  held,  but  I  believe  that  effu- 
sion began  to  take  place,  which  relieved  the  pain  by  separating 
the  inflamed  surfaces,  and  at  the  same  time  overpowered  by  its 
pressure  the  degenerated  myocardium,  which  led  to  rapid 
asystolism. 

The  insidiousneas  of  onset  yet  intensity  of  subsequent  sjinp- 
toms  are  well  shown  by  the  ease  of  Mrs.  B.,  a  Norwegian,  aged 
twenty-eight,  who  consulted  me  in  April,  1887,  "  for  heart  trou- 
ble." Her  mother  had  died  of  rheumatic  heart-disease  under  my 
care,  and  her  younger  sister  had  mitral  regurgitation,  also  of  rheu- 
matic origin.  Six  years  previously,  after  the  birth  of  her  only 
child,  the  patient  had  articular  rheumatism  and  was  ailing  for  a 
year,  yet  had  not  had  symptoms  of  heart-disease  afterward.  In 
December,  1886,  she  had  rheumatism  in  right  knee,  both  elbows, 
and  left  shoulder.  Three  weeks  before  coming  to  me  she  had 
begun  to  suffer  from  pni-cordial  pains,  dyspno-a,  and  palpitation, 
each  heart-beat  accompanied  by  pain,  which  was  increased  by  deep 
breathing  and  lying  doxvn. 

Percussion  occasioned  pain,  the  pain  being  most  marked  over 
the  sternum  an<l  adjacent  left  intercostal  spaces,  from  the  second 
to  the  sixth,  particularly  in  the  third  and  fourth.  The  patient's 
face  was  dusky,  the  eyes  dull,  and  a  systolic  pulsation  was  visible 
and  palpable  in  the  pidmonic  area.  There  was  slight  epigastric 
pulsation,  and  the  pulse  was  regular  and  feeble.  The  apex-beat 
was  in  the  fifth  left  interspace,  somewhat  too  far  to  tha  kft,  quick, 
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anil  iici'onipuiiit'd  by  u  fwMi-  tlirill.  Cardiac  dulnc^  vrits  in- 
(Ti'tiM'tl  in  all  ilireclions,  nnd  in  tlit-  mitral  urea  tliero  wa.t  a  loud, 
liarsh  !^vglolic  tiiiiniiur  tnuiifiiiilti'J  to  the  buck.  All  tbc  souiids, 
o*]nri[iily  tlie  indmoiiii-  spwiiid,  were  iJiurpIy  BctTiiiuiitoiI,  niid  aver 
the  liiitic  of  (lie  heart  was  a  lri]ilf  iminmir  that  by  its  rbvthm  and 
ulhff  flinnicters  was  jilniiily  n  pcrifardial  frictioii-mb. 

Excejiling  retraction  of  their  anterior  margins  the  lungs  were 
ni'j!iilivL-,  Her  tein]KTUIurL-  mid  urine  were  nuriiiul.  The  diugno- 
sii*  wiis  mitral  iiLsiilliirieiicy  id'  tlieiiniatie  origin,  and  acute  [x^ri- 
eardiiis.  jirobahly  jdastie,  ami  also  rljeiiiaatic. 

I'litifiit  was  sent  hunic  to  bi-d  iiiid  a  blister  was  applied  to  the 
prjifiirdiiuii.  At  lirt^i.  jifter  re;*!  in  lied,  local  applieatiuiiA  and 
»alieyiute  of  sodu,  llie  patieiil's  condition  improved,  and  she  wae 
alluM-ed  to  get  up  at  tbc  end  of  ten  days.  In  a  few  days,  bowe\-er, 
she  iigain  took  to  her  bed,  and  from  this  time  forward  lier  syiiip- 
toiris  ?K-iidily  grew  Wome.  (_'"itgh  iKvanie  very  troubleaonie,  with 
ditKciili  iiUK-oii.t  or  ninco-pangiiiiieoii!'  exj'ei-inrntion,  ati<l  tlit-re  were 
ttiiore-Nia  and  eon?*lipation.  The  jiuUg  ahvaya  remained  at  120, 
and  a-  i(  f;iiled  X"  lie  >'l<nvi-d  by  dif.'ilali''.  the  drug  \va<  Jiscontin- 
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yp-epe  sudilpii  (lefervcscoiii-c,  and  profuse  i)en-jiiration  for  the  rest 
of  ilie  iiighl.  June  !)ili  jmlicnt.  orlhujinnic,  ]Jiilse  IIJS,  um'qiiul, 
und  vi-«ik;  pain  abated;  but  patient  restless.  Kxamiimtiou  re- 
reaW  dulnoiss  uf  left  liusc.  as  liigb  as  lower  nugli'  uf  ^apulu.  Ex- 
peetomiion  scanty;  cough  almoet  impossible;  passed  a  very  Imd 
ni^lil;  opiates  given  freely.  June  10th,  summoned  bastily  at 
luxm  to  see  paiiem.  Abdomen  very  dlMendeil  witb  giis;  breath 
very  short;  heart  very  feeble;  canuinatives,  siiiuulants,  and 
cm-iuata  ordered,  but  very  little  ri-lief  obtained.  Death  at  7.30 
i>.  u.  Treatment  throughout  ti?nie,  ftupporiing,  sedative,  and  auti- 
rheuuiatic. 

Autopsy  by  Dr.  Elbert  Wing  uiiieken  hours  after  deiith.  The 
inner  surface  of  the  pericardium  was  corered  here  and  there  with 
loose  fibrous  threads,  whieh  presented  the  ap]iearauit  of  ear  villo- 
suin,  while  ui>oii  both  the  nntRrinr  and  jjoiterinr  surfut'i-s  of  the 
heart  was  an  area  of  recent  [lericarditis.  The  sac  coiitiiiued  a 
Muall  amount  of  seroaa  elTn^iiou.  The  iiiyoeardiuui  showed 
change?  of  ehronie  niyoenrdiiis,  probably  dating  from  the  liino  of 
the  previous  attack  of  [wricanlitis.  The  mitral  valves  gave  evi- 
dence of  chronic  endocarditis  thiit  had  leil  to  llieir  iii^urtieieney, 
and  :thowed  also  the  effects  of  recent  endocarditis.  There  was 
acute  circiimscribod  plcurilis  of  the  lefl  *'n\c  with  about  **  ouneea 
of  !«Tu-tibrinou.-«  effuition.  In  the  right  |ileurii]  iiivity  wtre 
old  pleuritic  adbeeions.  The  hiiigs  were  hy]ienpmic  am!  udema- 
loUB,  There  was  subacute  iliiiphrngiiuiiic  iH-ritiiiii(i«,  iiNo  sub- 
acute ^plenitin,  and  jiassive  congestion  of  the  liver.  Kidueys  and 
other  organs  were  negative. 

In  some  palient,-*,  piirlieulnrly  children  suffering  fnuu  acute 
articular  rheumatism,  there  may  ho  marked  ?ynipt'inis  ]ioiniing  to 
profound  dislurbuuec  of  the  nervnu;^  system.  Tin-se  are  jactita- 
tions, subsultUH  tendinum,  cerebral  excitement  and  restlessneia, 
and  low  muttering  delirium. 

It  must  not  be  sujiposi'tl  that  all  the  foregoing  syiiiiiiom*  jirc 
of  a  nece-'wity  present  in  any  one  case  of  acute  fibrinous  pericar- 
ditis, or  that  they  always  have  (he  gravity  just  described.  In  one 
patient  pain  is  the  chief  complaint,  another  may  be  annoyed 
by  jK-rsistent  palpitations,  olhcrs  may  nianifo§t  no  panicukr 
disturbanee  either  of  the  heart  or  nervous  system.  Unless  the 
pericarditis  is  associated  with  inflanmiation  nf  the  ^ndocnrdiuui. 
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/lyspntcn  is  not  likely  to  be  marked  until  the  acute  inflamitiatory 
process  gives  place  to  extensive  effnsiiiii.  Respiraliou  may  be 
Hcwleriittii,  liiit  iliere  is  not  aeliial  air-hunger. 

In  many  inalauces,  as  previously  stateil,  this  affection  rcmnin^ 
so  latent  lliat  if  the  ph\r.ican  were  tci  rely  for  its  detection  upon 
siilijeeiive  nianifeatatiiitiii,  the  disease  would  surely  be  overlooked, 
for  this  renson  the  nicdii-iil  iiitcruLunt  should  make  daily  examina- 
tions of  the  heart  bh  a  matter  of  routine  practice,  in  all  caseu  of 
rlieunuitic  fever  nr  other  itifoctioua  diseases  capable  of  lighting 
up  {)r'ri<'ni'i1ial  iiilliuiitiiMtlnn. 

Course  and  Termination. —  If  an  acute  dry  pericardilia  is 
civcuuiwribed,  tbc  pliistie  exuilatt-  not  invi)!vinp  the  whole  sac.  the 
HClivity  iif  the  jirm'u&s  may  sjieeilily  Hnbt.i<le,  and  all  evidonce  of 
it»  existence  diyajipcar  in  the  course  of  a  few  days  or  u  week.  If, 
on  lh(*  other  hand,  rhe  ialluniniatidn  in  intense,  and  involves  the 
niyocardiiuii.  nr  if  tbe  phiJ-lic  esudiitc  is  imured  out  over  the  entire 
or^aii,  the  (.■ourse  i.-f  tlie  ilisciisc  ijiiiy  c-Mi'iid  over  several  week*. 
In  aiich  caAcs,  particularly  in  children  with  already  existing  valvu- 
lar disease,  lU-atli  is  U"!  tMilikcly,  or  if  ihe  patient  recovers,  be  ia 
likely  to  he  left  with  a  diiuiii[:ed  heart. 

Aeiiie  cardiac  dilatation  \^  not  infreipicnt,  as  shown  by  Poyn- 
ton"«  elnti»tie*.  Indeed,  all  diniral  observers  of  much  experience 
with  [icri'-arditi^  in  chiMren  have  cnuie  to  liHik  upon  dilatation 
of  the  heart  as  u  ijuitc  f£ciicral  resull.  and  h>  rcj^ard  its  occurrence 
with  eon!«iderabic  appreljensiuii.  The  extension  of  the  inflammei- 
tion  to  the  myi'ciirdiiini  is  a  luatier  of  |zrave  ilatiger,  and  one  that 
is  likely  tn  n-sidi  fiitally.  if  tlhriii  hi-  rU-posiied  iti  a  thick  layer 
over  till-  h'liiire  furface  of  tlie  dilated  or^aii,  it  may  act  as  a  me- 
chanical hindrance  to  the  suhseijueiit  return  of  the  heart  to  normal 
size.  'I'lii?.  (■.\tciisive  filiriiinii-  "■xadalinn  re>nh^,  furllierriiore,  in 
an  adhcR-ni  pericardiunij  which  ivill  be  described  in  a  aidiseiiuenl 
ehaiitcr. 

Physical  Signs. — /imiieHioit. — From  the  very  nature  of 
Hcuie  lli-riTioii-  j"-r  icarditis  it  Is  evident  that  no  information  of 
more  than  a  iiii-rely  ne^'ativc  kind  can  be  ib-i'lved  from  an  ocular 
examination  of  tbc  patient.  The  countenance  may  express  anxiety 
or  wniriTinf.'.  inul  iTi-pi-cii.iri  nf  iln-  i-ln-t  may  ii.>te  some  disturb- 
ance of  rc-piration  in-  an  esap^i-rated  ami  ra|iid  beartdieat;  hut 
if  there  lie  tvideuee  o'    '  -d  circulation   this  will   proljably 
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be  found  due  to  associated  cardiac  disease,  iis  ai'utc  endocarditis, 
iiiTOc&rditis,  cardiac  dilatation,  or  a  chronic  valvular  defect. 

Palpation. — In  some  casps  the  liand,  or,  as  preferred  by  Rob- 
ert*, the  tips  of  the  fingers,  laiil  gcntlv  nn  the  [ini'Curdiiim,  detects 
a  vibration  or  fremitus,  which  ie  the  tactile  impression  produced 
by  those  cjjnditions  that  give  rise  to  the  ]K*rifiirdial  friction-sounds 
siiboetjnently  to  be  deseribeil.  If  fell  at  all,  iliis  fremitus  is  de- 
lected over  the  botiy  of  the  heart,  usually  in  the  second  or  third 
intercostal  space,  not  far  from  the  left  sternal  margin.  It  may, 
however,  in  rare  instances  be  deteeted  at  different  points  through- 
out the  pnccordium.  Unfortunately  this  sign  is  not  often  present. 
but  when  ii  exists,  it  conveys  ilie  impression  of  a  rulibing  or  grat- 
ing of  two  rough  surfaces,  a  sort  of  "  to-and-fro  "  or  back-and-forth 
rub,  which  is  ndt  strictly  synchronous  with  cardiac  systole  and 
diastole.  It  is  this  peindiar  gliding  character  of  the  friction- 
fremitus  which  readily  enables  one  to  tlislinguish  it  from  an  endo- 
eanlinl  thrill.  Pressure  may  modify  the  iiiten.''ity  of  this  fremi- 
tus: moderate  pressure  increasing,  forcible  pressure  diminiishing 
or  obliterating  it  altogether, 

Percwmion. — In  this  form  of  pcricnrdiul  inllammution  the  out- 
line of  cardiac  dulness  may  only  be  affected  in  so  far  as  this  lUs- 
ease  leads  to  dilatation  of  the  heart;  in  other  words,  (jcrcniviioii 
r(r%'eal«  nothing  churiictcrisiiir  of  plastic  pericarditis,  or  that  will 
be  of  material  service  in  arriving  at  a  diagiioBie, 

Ausrullnlion. — Tn  the  early  stage  of  iieutc  jH-riciirditis  of 
wliatever  form,  and  it  tiiay  be  ilirougiiout  the  entin'  ci^urse  i>t' 
dry  pericarditis,  auscultation  furnishes  for  the  most  part  our  only 
ineanr'  of  diagnosis.  Xormally,  the  iwo  pericardial  -surface."  {jUde 
over  each  <ither  without  friction  anri  noiselessly.  But  when  one 
or  both  of  them  have  become  rougln'iied  by  fibrinous  exudation 
more  or  les»  friction  of  movement  is  occasioned,  and  this  is  de- 
clared by  the  so-called  ^tericanlial  frlction-souiid. 

Hcforc  describing  this  in  ilelail,  it  may  be  well  to  state  that 
a  pericardial  friction-sound  has  also  been  detected  independently 
of  pericardili*.  It  may  be  produced  by  the  milk-spot*  usually 
found  on  the  inferior  surface  of  the  right  ventricle,  also  by  con- 
cretions (Bauer);  by  dryness  of  the  seron*-  surfaces  (Collin 
and  W«l#h);  and  by  viiicosity  of  ihe  ))ertcardium  during  an  at- 
Itck  of  cbolera  (Pleischl),     Nevertheless,  such  facts  do  not  viti- 
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ate  the  truth  of  the  stntemeiit  that  in  the  recognition  of  the  peri- 
enrdial  friclimi-^rmnd  Hia  our  host  nnd  usnallv  our  only  reliable 
menus  of  arriving  nt  ii  J  i  a  gnosis. 

Location  of  the  Pericardial  Fnetion-mtirmur. — As  this  exo- 
oanlinl  miinnur,  as  it  is  called  in  contrailistinetion  to  endocardial 

miiiimirs  of  valvular  •lisease, 
is  ofti-n  very  eircnmscribod, 
it  is  important  to  know  where 
it  is  most  frequently  anc|  l>osr 
lininl.  This  is  generally 
over  the  body  of  the  henrt 
lit  the  origin  of  the  gri-at 
tirleries  upon  which  the  peri- 
cardium is  reflected,  or  in 
some  cases  u]i<'ii  the  anterior 
surface  of  the  rii:ht  ventricle, 
very  riircly  nt  the  iipex  of 
rlie  heart.  Consequently  this 
fi'icliou-soiind  i^  audible  at  the 
Irfl  of  llie  sternum  in  the  see- 
niul.  third,  and  fourth  left  in- 
lereostiil  spaces  in  the  same 
I'jcaJiiy  as  tliat  in  wiiii-li  friciiun-frcniitu^  i.-  cnmiiioidy  felt  I  Fig. 
14).  In  siiiiii,'  iiictiinccs  of  e\luiisive  pericarditis  it  ia  heard  at 
SL'iLttered  ])oiiit*  or  throufilninl  llie  prir-eordiuni. 

Uhijllim  'if  (hi-  r'rirlioii-srtunii. — Thi-i  is  the  most  iin|iort]int 
feature  of  llie  pcrieardilie  ruh.  and  the  one  upon  which  dejwjnd- 
enet  i?  eliiefly  pliurd  in  the  iiilerprctation  of  ii.i.  nature.  Il  is 
very  variable,  but  whiitever  its  jicciiliarity  in  any  given  ease,  it  ia 
as  H  rule  iml  limited  lo  .■iy>loK'  and  diiislolc,  as  are  end'icnrd ial 
limrintirs,  lii.-,n*ail  of  being  M-ncliri-uou.-H  with  either  the  lirst  or 
s*c<inil  heart-sound,  or  hearing  a  detinile  rehitinn  to  these  tones, 
l.lic  pericardial  rub  ^ecms  to  overlap  ihein  or  lo  'wcnr  at  n  time  that 
i^  wholly  indejii-iidi'nt  of  ilu'iu.  Thus,  neeording  to  Skoda,  it  may 
neeoinnany.  preeedi'.  or  fulh.w  (lie  bi'arl-^"iitid-  in  what  seems  to 
bo  a  sort  of  hlt-or-niiss  fn.-i)iiim.  The  rhyllun  i^  very  JifEcult  to 
describe,  bill  when  <uice  heard  in  a  typical  case  Is  again  easily 
rcei^nised.     In  moxt  in^iance;  the  frici ion-murmur  is  composed 


I'll-.     11.^1  -IAL     L'"'ATI'*>    ••*     I'klElt  .MUtl,X[, 
KllKtIuM   !!UL*XU  ANI)  FUKUITIF. 


DRY  PEHICARDITIS  59 

or  l>ack-and-forth  rhvthm,  after  the  manner  of  a  dmible  aortio 
bruit,  Init  (listiiigiiiiiliai)It'  from  this  by  its  lime  and  tiunlitv.  Tlio 
variability  in  the  rhythm  of  this  aound  is  owing  tn  ilie  fact  that 
the  r- inj;h<?nfii  pcrifiirdial  snrfiicos  arc  made  to  rub  against  each 
othi>r  either  during  c-ontraetiuti  or  ri.-laxatioii  of  the  aiiritdes  or 
during  the  corresponding  phases  of  the  ventricles.  Therefore, 
when  tliis  frieiiiiii-riiiiniinr  is  iimde  up  'if  three  parts,  one  is  pre- 
sj^stolie,  produced  hy  the  ivslolfi  of  the  anricles,  and  the  other  two, 
of  loiigiT  dunilion,  fall  in  the  systole  and  diastole  of  the  ventricle'^. 
Very  infrequently,  according  tn  Hauer,  each  side  of  the  heart  can 
produce  a  systolic  and  a  diastolic  rub  of  different  duration,  so  that 
each  hearl-beat  niiiy  lie  ucecimpanied  by  four  uiurniurs.  Verv 
rttpely  also  a  friction-niiirmur  is  aynohronoUB  with  either  one  or 
the  I'llier  heart -sounds,  and  wlien  this  is  the  case  its  duration  is 
greater  than  that  nf  the  tone  it  aceonipunies,  a  eireumslanee  by 
which  its  true  character  can  penerally  br  reei-^iised.  If  in  sueh 
a  ca!*?  onp  is  in  doubt  as  to  whetlier  the  murmur  is  exocardial  or 
endfwardial,  lie  can  generally  ascertain  its  nnluri>  by  noting  the 
effect  of  (ires^nre,  since  this  trserts  little  if  any  iiitlueuee  upon 
valvular  murmurs.  Finally,  it  should  be  remeniborcd  that  a  fric- 
tion-sonnd  may  disappear  for  boui's  together  .lud  tlieu  again  be- 
come audible. 

Int'-tisity  of  the  Friction-so-iind. — This  dejieuiU  upon  two  con- 
ditions: (1)  the  nature  of  the  exudate.  (2)  the  force  of  cardiac 
contractions.  If  the  dejionit  is?  fre-h  and  semifluid  iiiid  the  car- 
diac action  feeble,  ibe  sound  of  tin-  nib  is  likely  tci  be  iudisiiiict 
If.  on  the  other  hand,  the  fibrin  ie  dry  and  uneven  and  the  heart  is 
beating  forcibly,  the  friclion-soiiud  is  likely  to  be  loud. 

Qiialiitf  of  the  Frirliau-nouiui. — This  differs  in  different  eases, 
depending  probably  upon  the  ilryness  and  viscosity  of  the  fibrin. 
It  may  be  grating,  creaking  lik*;  leather,  crackling  like  pnrchinent 
or  like  the  ermiehinf,'  of  dry  snow  beneath  the  heel,  etc.,  but  in 
my  fX]iericnce  is  most  often  of  a  soft  brushing  quality,  very  dis- 
similar to  llie  timbre  of  valvular  bruits. 

The  Effeci  of  Pressure  on  the  Pericardial  Murmur. — It  is 
usually  found  that  j)ressurc  with  the  stethn-seope  modilies  this 
friction-sound  in  its  intensity  if  not  its  quality.  Gentle  jiressure 
by  bringing  the  roughened  surfaeea  closer  together  intensilie*  it, 
while  firm  pressure  iliminishes  or  obliterates  it  entirely.     It  is 
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Boiiietiinps  foimil  also  tlint  the  intensity  of  the  murmur  is  affected 
in  <iiic  wav  or  anwthrr  1)V  the  pHtient's  [Kjsition,  being  louder  in 
the  ercL't,  weaker  in  ihe  rwuinljcm  jKiNtiire  or  ihe  reveme.  In 
gome  eases  also  the  intensity  is  affected  by  respiration,  being 
louder  wlien  by  forced  in^pirnlion  the  [wricnrJiiil  layers  arc 
brnufrlit  into  finiicr  (i]ii)iisiiinii,  and  coiitrariwifie  enfeeble<i  when 
Hcparaled  by  expiniliun,  TIic  reverse  of  thiK  has  been  observed, 
however. 

There  is  nc.tliiii)^  in  nmite  pericarditis  per  se  to  cause  abnor- 
mal alteration  of  the  lieart-sounds.  As  stated  by  Koberia,  either 
lone  may  be  obscured  by  an  unn^nally  loud  and  harsh  frietioii- 
ninrmur,  but  in  genr-ral  rhey  arc  heard  ibnmgli  ihe  uuiruiur  in 
tlioiie  eases  In  whieb  tlii'V  happen  In  bf  syuchnmous.  Wlien  the 
inlliiiiiniiiiory  priK'i'--<!»  liiis  inviuli'd  the  myoi'iirdium  or  has  vreak- 
eneil  it  throngli  danperous  dilatation,  the  cardiac  Houndtt  are  likely 
1(1  become  feebb',  aiiil  llie  tirsl  iil  llie  ap'-x  iiuiy  be  more  rir  less 
toneless,  but  ilicre  is  nothing  in  this  j)eeuliar  to  iwricarditis, 
Stasis  in  the  imlnionarv  system  is  evinced  among  other  ihings  by 
undue  ai-cenlualiiiti  of  the  puliminie  second  lone,  wliile  in  eonsMj- 
(|iienee  of  ihe  feeble  iliseliarjiing   power  of  tlie  left  veniriide  the 

■k/t,-tii-i  c(ii/iikiKl   bi.ntijl   K(ir>i'ittiA(j  KTiTf*'*! il'-d 
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In  acute  pleurisy  reliance  must  be  placed  upon  tlio  detection 
of  the  characteristic  pleuritic  nib,  and  the  poasible  development 
of  pleuritic  effusion,  since  the  history  and  s^-mptoms  of  n  left- 
aided  pleurilis  may  be  very  like  those  of  |>ericarditis.     A  point  oi\ 
primi-  iMi[Hjrtunee  i»  tbiit.  the  |iicuritio  rub  oeasca  when  the  breathy 
is  held;  while  that  of  |)eriearditi9  does  not.  y 

In  pneumonia  there  are  the  initial  chill,  the  higher  continu- 
ous fever,  painful  ilillionll  cough,  tenaeioii^  rusly  sputum,  loss  of 
normal  pulee-respiration  ratio,  diilnesa  of  one  or  more  IoImss,  crepi- 
tant rAlcs,  and  brouehial  breathing,  and,  lastly,  the  termination 
by  crisis  after  five  to  spvpn  liays. 

One  would  scarcely  think  that  aortic,  nneurysin  would  In-  mis- 
taken for  pericarditis,  and  yet  I  recall  two  instnnees  in  which 
sneh  was  the  ease.  A  middle-aged  gentleman  onee  consulted  me 
because  of  pain  in  the  upper  front  ebest.  The  only  abnormal  sign 
was  a  faint  scrali'hiug  sound  in  the  region  c.f  llie  jri-cal  ve.-«!*cl«  not 
svnchronous  with  either  heart-sound.  In  the  absence  of  other  find- 
ings, I  pronounced  in  favour  of  localized  pericarditis,  and  yet 
four  nxmlhs  later  I  discovered  in  the  sumc  situation  a  well- 
marked  aneurysm.  The  second  instance  was  that  of  a  man  in 
Cook  t-'tiunty  Hospital  who  presenleil  it  to-and-fro  rubbing  mur- 
mur over  the  base  of  the  heiirt.  also  not  synehrouizin^  with  either 
cardiac  tone,  no  dulncM,  no  prcssure-syniptonis,  and  the  necropsy 
disclosed  three  small  aneurysniB]  sae,t  nurrouuding  the  ba»e  of  the 
aorta.  They  were  of  about  the  size  of  Kni;ii?Ii  wiilnuls,  ami  the 
swish  of  the  bl'xxl  as  ii  enli-rt.'d  and  left  the  saes  had  evidently 
OCcaaicmed  the  pseudo-perieardial  ruh. 

ProgTiosis. — This  is  always  grave,  but  depends  upon  the  se- 
verity and  duration  of  the  attack,  Tu  ejiijdren  willi  iirlieiiliir 
rheumatism  an  acute  attack  of  [Krricarditis,  even  without  ctTusicm, 
UM  likely  to  set  up  dangeront*  dihitalion  of  all  the  cardiac  cavi- 
ties that  if  the  disease  is  protracted  there  is  iuuniiieut  danger  of  a 
fatal  issue.  Dangerous  weakness  on  the  part  of  the  inyo(;ardium 
is  .shown  by  feebleness  and  inuHIIug  of  ilie  first  sound  iit  the  apex, 
diminution  of  the  aortic  second  sound,  and  by  a  thready  and  in- 
termittent pulse.  Great  d'-rungenient  on  the  purl  "f  ibf  nervous 
system  is  also  a  sign  of  danger,  even  though  llie  life  of  the  patient 
be  not  immcdiatoly  tbreateneJ.  The  remote  prognosla  is  tinfu- 
Tourahle,   since   acute   plastic    pericarditis   may   be   followed   by 
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effects  that  will  greatly  hamper  the  heart  in  the  future.  Finn 
adhesions  at  diffcrfiit  points  may  unite  the  two  layers  of  the 
]K-rioar(liuiii^  which,  if  they  <io  not  become  stretched,  may  «Hi- 
mately  lead  to  weakuees  ami  dilatatioo  of  the  right  ventricle 
(Broadbcnt),  or  the  sac  may  be  bound  down  to  the  heart  tlirongh- 
o«t,  funning  whiit  is  known  as  synrchia  pf.rlairdii,  the  banoful 
effects  of  which  will  he  deseribcd  in  a  eub»c<|u<;nt  chaj»ter.  Broad- 
bent  has  related  a  nisi;  in  whicii  the  <cdenm  and  uthi-r  sign*  of 
j)erai.*teBt  venous  engorgement  tliroiighout  the  body  were  found 
duo  to  fibrous  bands  which  bad  partly  ooUi^tricted  the  right  auri- 
cle and  led  to  total  obliteration  of  the  inferior  vena  cava. 

Although  it  is  stated  that  the  plastic  exudate  may  sometiniea 
be  abi^orbed,  this  is  a  very  remote  cuntiugeiioy,  and  should  ncvt-r  be 
reckoned  upon  aa  at  all  likely.  When  the  dineaitfl  in  conipliealed 
with  endocarditis,  pleurisy,  or  pneumonia,  or  when  it  occurs  in 
the  course  of  chronic  UrighlV  disease,  the  prognosis  is  usually  - 
more  unfavourable  than  when  it  occurs  independently  or  in  llie 
course  of  rheumatic  fever. 

The  mortality  of  Jihrinous  periearditis  is  not  generally  con- 
sidered very  great,  and  yet  a  study  of  the  150  fatal  cases  of  rheu- 
matic heart-disease  collectcHi  by  Poynton  show*  the  erroneouane«8 
of  this  opinion.  In  'A-i  ai  his  cases  myocarditis  was  present  as 
secondary  to  pericarditis  and  death  seemed  due  to  the  effect  ujwn 
tlie  myocardium.  Kven  when  the  inllanimation  does  not  extend 
to  the  iieart-muscle  the  heart  of  a  child  is  very  likely  to  undergo 
a  serious  decree  of  dilatiition,  and  when  both  these  conditions  are 
combined  with  endocarditis  recovery  is  very  improbable.  This 
was  well  shown  in  the  case  of  the  tcn-ycflrold  coloured  boy,  from 
whom  was  obtained  the  specimen  shown  in  Fig.  13.  When  seen 
for  the  first  and  <mly  time  a  few  days  prior  to  death,  this  l«>y  was 
sitting  up  in  be<l  on  account  of  difficulty  of  respiration  and  of  pain 
in  the  heart-region.  Ilis  illness  had  Itegun  with  rheumatism  and 
lasted  ten  weeks,  and  he  hud  l>ecome  strikingly  emaciated  and  his 
countenance  showed  marks  of  patient  suffering.  The  ihorax  uud 
abdomen  were  distendo<l  from  jnst  below  the  clavicles  to  the  um- 
bilicus, were  unnaturally  broad  across  the  loins,  ami  thus  fiUol 
ont  presented  a  striking  contrast  to  the  thinness  and  aniallness  of 
the  neck  and  extremities.  Itreathing  was  extremely  rapid  and 
ahallow,  and  a«  evinced  by  tlie  putse  the  heart's  action  was  also 
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rapid  nnd   fwbie.     The  skin  was  ilrv   and   scaly   and   felt   Imt, 
although  as  a  malter  of  fact  there  ii-ns  but  slight  fever, 

The  enrdiap  iiiipulae  was  very  feeble,  and  the  npex-beut  could 
not  be  clearly  defined.  Absolute  ihiliiesa  wjia  enormously  iu- 
ereased  in  all  dinmetei'^,  reach- 
ing as  high  as  the  second  costal 
cartilages,  and  transversely 
from  at  least  '2  inches  to  the 
right  of  the  sternnm  far  Ite- 
yond  the  left  nipple  alnm^'t 
to  the  anlerior  axillary  line 
(Fig,  15).  This  gave  to  the 
duliief^  a  pyramidal  shape 
closely  rese!iib] i nj;  iho  oniJine 
of  the  pericardium  distended 
-wiili  lluid,  but  ditTrriiif:  from 
it  in  the  circmnaiance  that 
the  loft  border  of  duliiess  did 
not  paiw  uDlNide  tin-  liniitx  of 
cardiac  impulse.  The  lieart- 
iK>imd«  were  feeble,  and  all 
over  the  pnecordium  wa.t  a  loud.  har>]i  systolic  niurmnr,  having 
iu  greatest  intensity  in  the  mitral  an-n  and  audible  thr-iutihuut 
the  back  of  the  chest.  No  pericardial  frictiim-rub  could  be  iVa- 
tiogiiished,  but  there  was  one  sound  ibat  at  first  was  quite  mis- 
leading. 

Beneath  the  right  clavicle,  and  therefore  in  proximity  to  the 
aortic  area,  wa»  a  double  blowiiij:  sninid,  Imving  a  to^aud-fro 
rhythm  of  a  quality  very  like  a  har^li  double  endoi-ardial  niuriiiur. 
It  was  so  loud  as  to  obwurc  the  heart-tones,  yet,  althmigh  very 
rapid,  not  fast  enough  i<>  be  jreiiernied  in  the  heart,  and  moreover 
was  audible  over  the  back.  So  snun  a^  these  differential  point!) 
had  been  noted  it  was  concluded  to  Ik-  rejpiriitory,  and  accordingly 
v»/i  found  to  ecaw  so  soon  as  the  little  patient  held  his  breath. 
Tlie  lung-margins  in  front  were  retracted  by  the  pressure  of  the 
large  heart;  pulmonary  rorionaiiee  whs  irnpairi^'d  to  right  and  left 
of  the  heart,  as  well  as  at  the  posterior  base  of  the  left  lung. 
There  was  manifest  engorgciiieiit  of  the  livtr  and  other  abdominal 
viticern,  but  there  was  no  oedema. 
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Id  tbe  matter  of  duignoeis  it  was  turt  so  eaay  to  deienniae 
wlMribfr  HTiuiun  wi«  proMnt  or  whetber  the  trDormotu  am  of 
<liilDt^>i>  waii  due  to  dilatation,  as  it  Qiight  at  firat  »t*m  to 
be.  Howererr,  l>v_  carffuUv  comparing  llie  loft  lateral  limit  of 
dtilni-M  with  tlie  feeble  cardiac  iiupuLie  and  finding  that  tbcr 
pr«f1ty  cl(iB*l_T  aj^reed,  it  was  conoludo]  that  the  cotiditiun  was 
mainiv  ililutaliun,  sM'oudarr  to  ai-tite  [lencunlilis,  and  probablj' 
also  endocanIiti»,  with  perhaps  a  small  amount  of  effusion,  bttt 
cerlainlv  not  eiiuti)fli  lo  wurrunt  tapping  in  ibe  hope  of  reliering 
the  uhild'-  ilv^pivi-a.  Tlif  h(>|>ele;vsiie?^  of  the  pn^osis  in  sadt 
a  srale  of  affairs  was  justified  bv  the  fatal  issue  about  a  week 
»ub!<-<jiieiitly. 

The  autopsy  disclosed  aeute  {)laetie  pericarditis,  without  eSb- 
sioii,  acute  end<X'Hniili»,  nud  fatty  ilcgencration  of  the  myocir> 
diiiiii,  iind  deiilh  was  probably  lo  be  altribnted  to  the  state  of  tbe 
lieart-iimscle. 

PERICARDITIS    WITH     EFFUSION 

Sero-/ihrinou9.- — As  ain-ndy  i^tiued.  a  nharp  dividing  line  be- 
tvcfu  filiriiniui*  iiml  .yivi-tiliriin'iii'  fu-rii-arditi^  t-nnuot  always  be 
drawn  [nit  ho  logically,  Itecaii'^L-.  :itiln"Ui;li  h  |Rrinirililis  may  remain 
dry  llirnniiliont  ite  foiirsc.  the  Hbriin-ii*  exudate  is  generuliy  united 
with  nil  effii^i'iii  I'i  nc-nini,  '^o  iliai  a  imices^  which  was  plastic  at 
fir'l  thiiy  afterward  W-  chiinictcri^rj  l>v  iin  ctTusiou  of  a  large 
qniinliiy  i>f  Hcnuii  wiiliin  ilit-  i>i-ri(-ini]ial  sac.  The  two  elcineiii3 
of  tihrin  and  =enim  may  !«■  nii.tcii  in  varying  proportions;  in  one 
CH-r'  ilic  fiiriiicr  licini:  iilniridiirit.  wiiiN-  in  iiniiTJicr  llii-  fluid  may 
ct'iiriiin  Iml  tm  iri-JKitiHiani  |>r<>i'<'riii'ii  of  |ila>rit'  niMicriai.  The 
Biiiiiiinr  rif  offu«i'in  in  any  given  ni*e  varies  within  wide  limits; 
llii-rc  may  Iw  1  or  2  ounces,  av  the  .^ac  may  ho  eiiunniuisly  distended 
[■y  I,  'J,  up  TiiiTc  pint*  iV'iii.  ll>|,  Tlic  frtiii-iiin  pcnrralty  takes 
pliici-  t;rudually,  l.in  tii  >i>uio  instance*  ijccnrt^  with  such  rapidity 
that  Ihe  •juc  licciimeH  entirely  HIIimI  in  twenty-four  hour*  from  llie 
iili-cl   I'f  till-  iilTccliiili. 

I'liniliiiL — In  llii*  variety  the  i-llTii-scil  fluid  i»  coiuposej 
eliietly  of  purt  witli  bnl  Mitle  fibrin,  and  coniaiiH  pyojrouic  bacteria. 
Ill  ran-  inslunci-'.  the  mi(>r(iM>riraiiisui>  ruay  lie  of  such  a  nature 
tlial  ihc  pnriilciil  lluid  Iwcmiics  ficiiil.  ami  llie  discusc  assume*  ft 
very  grave  anjiccl  fri'iii  the  ■ni-el. 
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fItBmorrhagic. — TbiB  fomi  ia  cliaracterixeii  liy  llie  pffiision  of 
bloo*]  into  tlip  pcriourdiHl  shl-  as  a  result  of  the  intensity  of  tha 
proccfs,  which  urulprniine:*  thf  integrity  of  the  {icrifurdiiil  blood- 
vesselB,  Or  a  sero-tibrinoiis  effu- 
sion Huiy  bLt'onie  -leeply  bluod- 
Btained  lliruugli  liiiinorrba^es 
from  niiniile  vessels. 

Tlit-sc-  three  viirielies  uf  effu- 
sion may  be  lookeil  upon  as  differ- 
ent manifestntiotis  of  one  and  ihc 
same  proeesa,  having  the  same 
patholopy.  and  differing  only  in 
the  Minlojiy  und  intensity  of  the 
inHatnniaTrun. 

Symptoms. ^These  are  lo  Le 
dividi'<l,  II I'd jri ling  lo  tlie  stiige  of 
the  process,  into  (1)  tlin§e  rhat  at- 
tend the  on^et.  and  wliieh  are 
chietly  influinniiit<>ry  in  tlii'ir  ii»- 
turc;  and  (2)  thooe  that  i-eaiik 
from  nieehiintcul  distention  of  the 
aac,  which  are,  iherofore,  ayuip- 
touiB  of  pressure  on  ihe  heart  and 
ncighbourinf;  viswra.  Fiirlln'r- 
more,  lhi>  iliren  kinds  of  effu- 
sion should  be  theoretically  distin- 
guished o»«  from  ihf  other  by  llie 
severity  of  their  symptonis— ihaf  ia,  of  tiieir  cnnstitiitiunal  effects; 
as  a  matter  of  fact,  however,  iht-ro  i*  "ftcii  iiutliinp  iti  ihe  synip- 
tomntolofrA'  that  declare:*  rhi-  iialnre  of  ihe  exudate. 

The  phenomena  attending  the  early  or  intinninialoiy  stage 
have  been  described  under  l>ry  Pcriejirdifi^.  ami  iherefure  we  muy 
paan  Bt  once  to  the  consideration  of  the  symptoms  due  to  fluid 
accumulation  in  the  sac 

As  effuiiion  talcea  pUee  it  gradually  ili^itonda  the  aao  from 
below  upward,  and,  separating  the  roughened  and  inflamed  peri- 
cardial HUrfaccs,  causes  u  ceswntinn  of  the  pjiiti  iittciidiiig  ihe  onset 
of  tlie  affection.  The  fever  of  the  inflanimntrtry  stage  slill  per- 
sists, however,  as  may  also  the  cough.     With  distention  of  the 


Fin,      Itt,  — f'A^K     I'r      l'KKEi''ltl>lfl>*     IN 
WUrt'M       Tllh        .Sai'       ■--'NiAINKD       2-^ 


W  DISEASES  OP  THE  HEART 

Bac,  the  8\Tuptoni8  due  to  active  inflammation  gradually  merge 
into  anil  urc  siilmr'liTiiitcil  to  lliorip  aceasirmc-d  h\  pressure,  Wlien 
llie  amount  of  exudation  is  Buiall,  BymptoniB  of  active  inflamma- 
tion may  still  prwlomiiniti-.  but  whi-n  it  completely  fills  the  sac, 
reacliiug,  it  may  be,  one  or  more  {linta,  pressure-effects  a^ert  ihem- 
Bolves,  Hiid  uiuy  even  become  dangerous. 

Children  impress  me  us  niuiplaining  less  of  these  effects  than 
do  adults,  yet,  of  course,  individual  peculiarity  largely  determines 
tlie  amount  of  ci'inplaiut  upiin  the  part  of  the  patient.  T  have 
wen  ehiliiri-n  wiili  iin  eimniionsly  dislended  sao  who  yet  uttered 
no  word  of  complaint  and  whose  silent  suffering  was  truly  pa- 
thetic. They  are  usually  restless  however,  and  display  fretful- 
neaa  when  disturbed.  In  many  cases  their  patient  fortitude  aa 
regards  vubjt-elive  symptom-  prewnls  striking  conira*t  fii  the 
objective  evidence  of  cireulalory  and  respiratory  embarrass- 
ment. 

Tlie  face  i#  pule  mid  nuxioii!*,  or  there  is  congestion  of  the 
cutaneous  vessels,  ]>rodiifinfi  a  hlue-whitc  apiK-arance.  and  the 
veins  of  the  neek  are  Inrtiid.  The  pnlKr  is  small,  rapid,  and  of 
hiw  tcti^ii-n,  whieii  j;iver<  i[  ji  di'jircc  of  al>ruptiii.-?~  thiit  Jiuiy  make 
it  soiut'whal  resi'iiible  the  sudden  pulse  of  am'tic  incomiK-lence. 
Some  wriii'i-s  de«cribc'  tlic  juiIm'  in  the  *tnpe  of  effusion  as  larfp-tr 
and  fuller  ihun  would  he  exjieeleii  from  tlie  feebleness  of  the  heart- 
sounds.  Marked  irregularity,  and  even  inienuittence.  are  sonie- 
tiniv.t  observed,  pariifularly  afiu*r  the  effusion  has  ])ersisted  for 
a  considcrJihle  time.  Such  iirrhydimla  eomiuK  on  late  is  a  sign  of 
ditiiiriT,  »iucf  it  pi>iiit>  pi'"l)iddy  Ni  f:rilure  nf  ihe  heiirt-umscle. 
It  -liould  not  be  fnrjj'itK'n.  howi'ver.  tlml  irre-jnlnriiy  and  inter- 
niittenec  of  llie  pulse  nuiy  Ih'  pri-M-Tit  fri>m  ;he  bef;inninj;  of  tho 
perieardiii-,  when  tlii'  hitler  is  ii^^«iciaied  wirh  a  v^lviihir  ilefeet, 
in  whieh  case  ii  is  not  lo  be  attributed  to  tin-  pericardial  etTusion 
or  intbiuimiilion. 

The  disturbance  of  ihe  circulation  ex'erywlierc  evinced  is  a 
direi'i  result  of  pre-«-itiv  on  llic  lu'iirl  by  iln-  iibuiidani  etTusion. 
Not  only  d(ie>  tin-  In-art  have  in  >iisiaiii  the  \\eif:hl  of  ilu-  siijH-r- 
imposcd  fluid.  Imt  when  the  effusion  is  Rreat  enough  to  distend 
the  *!\r,  it  is  coiifincil  under  hi^h  ten-'iim  ami  forird,  ihen-fon-. 
to  press  inward  on  llie  heart.  According  lo  Sibson,  ihe  illicit* 
walled  and  powerful  ventricles  iirc  heller  able  to  witli«t«nd  such 
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pressurp  than  are  the  thin-wallecl  auricles  and  veins,  wliich  con- 
e«]ii<-nlly  biivc  their  ciiiniL'il}'  dimini'sheii.  There  is  actual  me- 
chanical iin]tediinenl  to  ihe  inflow  of  blood  into  the  right  heart, 
and  likewise  to  passage  of  the  stream  out  of  the  piilmonary  veina 
into  the  left  aiiriele.  Thus  are  iirwiim'Cii  the  smailuess  and  weak- 
ness of  the  radial  pulae  with  fulness  of  the  systemic  veins. 

This  is  not  all  of  the  pressurt-effeets,  however.  The  distended 
p<>rin«rdinl  sne  takes  up  more  ronni  than  it  did  jirinr  to  the  effu- 
sion, and  eon  sell  lien  tlv  it  exerts  pre-^sure  on  tlie  luljaeent  viscera. 
It  pushes  aiiide  the  elastic  lung-borders;  and  as  the  heart  lies  more 
to  the  left  than  to  the  ripbt  of  the  median  line,  it  ia  the  left  lung 
thut  foela  the  greater  pressure.  The  lower  lube,  therefore,  Is 
sljoved  backward  to  make  room  for  the  distended  [tericardium, 
consequently  the  patient  suffers  from  respiratory  embarrassment 
more  or  lesf  pronituneed.  Xi>t  only  are  the  iTxiiiniiioiis  aweler- 
aied  and  sbailow.  Init  the  jiatieut  h  cnnipelled  to  sit  np  in  lied  to 
breathe  (orlliopn«-a),  i>r  in  some  instances  to  lean  forward  with 
hi*  elbows  oil  lii;^  knees,  hd  as  In  allow  nf  us  iiiiieli  firnviljition  of 
tlie  aac  away  from  the  lungs  as  is  jKwsible  under  the  cireuiusiauces, 
Xo  doubt  that  earbouic-aeid  inloxieation  resulting  from  the  mc- 
eh&nienl  iiti]>c<liiMOut  to  respirariim  also  play.'*  a  part  in  the  pro- 
duction iif  dy.'^pmra. 

Insotiinia  is  often  a  very  troublesome  symptom,  and  "eeni*  to 
b*  due  not  only  to  passive  cerebral  eungestion,  hut  also  to  the 
patient's  dyspniea,  which  renders  it  iiufKisi'ihlc  for  him  to  lie 
down,  or  speedily  arouses  him  when  so  fortunate  as  to  fall  into 
CTeii  an  uneasy  sleep. 

There  is  usually  anorexia:  not  only  has  the  patient  no  iippe- 
lite,  hut  llie  dypuii-a  and  ih/xjili'iiii'i  rerjdi-i-  the  lakiii^'  of  food 
dillicuii,  and  cliildren  <)fteti  turn  away  from  it  when  proffered. 

The  urtn«  is  scanty,  the  ahiJonien  is  distended  both  from  re- 
lODlion  of  go*  iu  the  howeU  and  from  congelation  in  the  portal 
Bystetn.  The  liver  is  turgid  in  eouhequenec  of  niccliauical  inter- 
ference with  eircidiitirm  ilir<ingli  llie  liinp*.  and  is  move  or  less 
tender;  there  may  be  constipatiiin  or  small  frequent  watery  .*tool9, 
bttcaiue  of  serous  transu<lalioii  inio  the  inl<-*finc?  from  the  en* 
gorged  vessels  witbiu  iheir  walU.  I  have  always  looked  upon  this 
diarrhcpa  as  Nature's  effort  to  uulnml  the  dittended  vessels,  and 
tliertforc  as  a  very  valuable  therapeutic  bint-    If  the  disease  be 
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protracted,  and  venous  congestion  very  marked,  there  may  even  be 
sonic  iwk-niH  of  tlic  lowwr  estremitii.-*. 

Fei-r'r  is  of  variable  iiileiisiry  and  Hiararier;  it  is  likely  to 
abate  snmcwliat  as  Ibe  nclivf  inflaniinatory  stage  passes  into  that 
of  effusion,  and  if  this  latter  stage  jjersists  for  some  weeka  the 
tempenitiirc  iiaiially  returns  to  normal,  or  nearly  so. 

Tile  flyniploiiis  of  pressure  as  nijnve  described  usually  manifest 
themselves  gradually,  but  appear  suddenly  in  those  cases  in  which 
the  sac  bec'onies  rapidly  filled.  The  gravity  of  the  symptoms  usu- 
ally bfiirs  a  direct  relalion  to  the  ainouiil  of  effneion.  When  this 
is  small,  but  2  or  -"i  ounces,  or  whcu  it  takes  place  insidiously  in 
the  course  of  cachectic  diseases,  symptoms  may  be  entirely  Intent. 

Wlifii  fbe  ]>cricardial  effusion  is  piiniloil,  the  gravjly  of  the 
sympionis  depends  both  upon  llic  amount  of  Uie  exudation  and 
the  kind  of  micro-organisms  concerned  in  the  process.  It  is  in 
this  form  that  the  sac  often  reaebes  its  greatest  degree  of  dintcn- 
tioii.  and  since  the  degree  n(  mi'cbuiiii'iil  intcrfiTerice  with  both 
circiilatinu  and  respiration  aeconJs  with  ihe  amount  of  effusion  it 
rei]iiircs  no  further  comment. 

Scarcely  had  the  forcgoiu-i  lu'en  pcTiiieil  when  I  was  asked  to 
see  a  cases  of  acute  rbeumaiii-  pci-icanliiis  in  children,  which  illus- 
trated t-o  well  certain  feature*  of  similarity,  and  yet  of  contrast, 
thnt  I  hare  decided  In  narrate  ilifiii  liere.  A  girl  ()f  twelve  years, 
seen  with  Or.  F.  S.  Johnson,  gave  llie  hietury  of  a  severe  attack  of 
iuthuiiiiiatory  rhcmiuitisni  live  years  previously  involving  several 
joints,  but  the  heart  was  said  not  tn  have  been  affected.  She  after- 
ward b:id  Iwii  mild  rbciirii:itic  itrtaeks.  r.f  which  the  last  was  ii 
year  ag".  iJuring  the  ]ia-i  siiiumcr  and  fall  the  jiuticiU  was 
thnnf:ht  by  her  jiarctits  to  have  been  remarkably  well.  About 
four  weeks  ago  she  had  an  attack  elmracterized  by  mild  fever, 
coiited  t"ii;:iu-,  and  sliiibt  jiiiindicc.  but  tm  distinct  rbeuiiuuic  :*_vtnp- 
toms.  Ti-n  days  a^n  she  was  iillnwed  to  attend  the  ojicra  and  cat 
freely  of  eandy.  after  wbieh  the  symptoms  of  iwo  week^  earlier 
rclliriii'd  with  greater  inlcnsity. 

When  1  >r.  .lohns'in  assuuicii  charge  of  her  ca^e  be  found  the 
patient  with  mild  inlermiilent  pyrexia,  ankles  and  knees  painful, 
but  not  red  i>r  ptiffy,  slight  privcurdial  pain,  great  uervou«ncw, 
restless iifSB,  and  so  imicb  cutaneous  liy]iera'Sih('sia,  as  w<dl  as  pain, 
that  a  verv  thorougb  ocaminalion  of  the  ehesl  was  not  possible 
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He  found  weak,  rapid,  but  regular  puise,  120  to  130,  and  respira- 
tion* of  60;  great  iufrease  of  Ixitli  absolute  aiul  relntive  fardiiic 
dulneas,  particularly  upward  and  to  tbe  left;  a  louJ  syslolie  mur- 
mur tbroiif;liuut  ])ra'Cordiuni,  but  most  intense  at  apex,  togollier 
witb  a  short  presystolic  murmur  limited  to  a  small  area  within 
and  above  the  apex-beat. 

The  iipex-lK-at  wn.*  in  tifrli  spnee  nutside  left  nippb-,  lieart- 
snunds  were  eve^^^vhe^e  audible,  pulmonic  second  bunging  and 
split,  A  pcrieurdiiil  frict  ion-sound  existed  at  the  base,  over  ri^ht 
auricki.  I-eft  lung  was  compressed  and  the  liver  palpable  just 
above  the  level  of  tbe  umbilicus.  There  was  no  dropsy,  and  the 
urine  was  negative. 

The  case  was  regarded  as  one  of  acute  rheiunatic  pericarditis 
supervening  u(K>n  a  combined  milriil  lesion,  iind  hiiving  Ir-d  to 
great  general  dilatation  of  the  heart.  Three  dayi-  later  lenipera- 
ture  was  102°  F-,  pulse  120  to  130,  but  ro|^dar,  and  respira- 
lions  60  to  80.  Patient  was  in  evident  distress,  complaining  of 
pain  in  the  heart  above  tbe  left  nipple.  She  also  had  great  dith- 
culty  in  swallowing.  A  -j^  ^rain  of  morphine  gave  her  a  fairly 
eoiiifortHble  night,  and  the  moniing  when  I  saw  her  the  condition 
WBB  as  follows:  Patient  lay  nearly  tiat  in  bed,  several  joints  of 
both  lower  and  upjier  exireiniiies  anointeil  with  a  liiiinn-iit  con- 
taining oil  of  wintergret^n  and  swathed  in  bandages.  She  was 
excitable,  fretful,  and  inclined  to  cry  out  when  touched.  There 
was  no  cyanosiis  but  respiration!*  were  sbnilow  and  rapid,  flO  or  SO 
to  the  minute,  the  |inlse  of  fair  volume,  but  dicrotic,  was  abimt 
120.  perfectly  regular.  Tbe  ubiloraen  was  distendol  ond  tym- 
panitic, tenw  and  painful  in  the  region  uf  the  liver,  wblcli  could 
be  made  out  extending  nearly  to  the  level  of  the  umbilicus.  The 
heart's  apex  wa»  visible  and  |)alpable,  though  rather  weak  and 
diffuM?<I,  in  the  fifth  left  interspace  outside  the  nipple-line.  There 
was  no  pericardial  fremitus,  but  the  cardiac  impulse  was  ditfused 
from  np<-x  to  Ihlhc  and  from  h-fr  mamillary  line  to  tbe  steniiiiii. 

Cardiac  dulness,  both  superficial  and  deep,  wub  increased 
transversely,  but  chiefly  tu  the  li-ft,  the  dec[i  limit  reacliirijr  Ticurly 
to  the  anterior  axillary  line,  but  not  extending  outside  of  or  be- 
low the  palpable  impulse  of  tlu-  apex.  A  harsh  mitral  systolic 
murinur  waf  everywhere  audible,  as  were  also  both  sounds,  the 
pulmonic  second  being  greatly   intensified  and  >plil.     Over  the 
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body  of  tbe  sterTium  pri.-ssiire  with  llie  stethoscope  brought  out  a 
(loft  rubbing  murmur,  wbicli,  from  its  quality  aud  rhythm,  was 
easily  recoguisable  as  pericardial.  The  inferior  boundary  of  car- 
diac dulnesa  was  not  depreijsed;  Indeed  the  abduminiil  distention 
occasioned  an  elevation  of  ilie  heart. 

This  high  position  of  the  liver  caused  the  upiwr  margin  of 
liepalic  dulness  to  reach  the  level  of  the  fifth  right  costal  wirlilnp- 
and  interfered  with  ihe  deteruiiiialion  of  the  presence  or  absence 
of  Kotdi'.s  sipn.  Ir  seemed  to  riit;,  however,  ihiif  the  outer  border 
of  the  ri.nht  auricle  lacked  its  niilural  curve  ilownxvard  and  inward, 
and  thnt  the  line  of  iluliie*»  joined  that  of  the  liver  at  neiirly  a 
rifrhi  angle.  Thi'  ]iaiii  which  cluinpo  nf  [io:jiiiim  caused  the  little 
])iUient.  rendered  exiiuiiuiitiou  of  the  back  of  the  chest  inadvisable. 
The  doctor  stated,  however,  that  the  Jay  Itefore  he  had  found  dul- 
ness  with  corresponding  alteration  in  the  brenth-sounds  at  the  left 
posterior  i.iuse. 

The  diagnosis  was  acute  rlieuinatie  jTericarditis  with  great 
cnrdiiie  diiutation  mid  possible  aeiiie  ruyiR'anlitis  sujK-rvening 
ujioii  11  previously  exi-iliug  euiloeanlitis  that  hud  led  to  mitral  in- 
suthciency.  Distinct  signs  of  elfu^ion  were  not  obtainable,  and 
hence  it  waa  concluded  that  the  exudate  was  fibrinous,  or  if  united 
with  sennn,  the  projinrtiou  of  the  latter  was  not  large.  The  ex- 
tensive dilatation  present  was  iiitribuled  in  part  to  the  mitral 
lesinn.  and  in  pari  to  ih<'  dilanng  iiiHuenee  of  the  pericarditis, 
■whether  a»^ociated  with  acute  uiyncarJitis  or  not. 

'J"he  symptoiiL*  ill  this  ease  were  not  iHsliiietly  those  of  pres- 
sure; rc-'pinitiim  was  greatly  accelerated,  lo  l)e  sure,  but  there 
was  no  cyanosis,  no  downward  displacement  uf  the  Uver,  and  no 
orthopiiiea ;  in  short,  the  syijiptnins  pointr'd  more  m  i|i:<(urlmnco 

■  if  rlii-  iii-rvriiid  ^v'-itniii    wil\i  i'iiii>i>i  iiii<iit   VfiTiiil  itv  4~f  lo-r>nTln>icr     tlmii 


PERICARDITIS   VVITU  EFFUSION' 


71 


was  »lill  present  wlien  she  came  under  the  doctor's  ctnrge  eight 
days  before  my  visit.  He  liad  at  OTice  recognised  an  acute  inflam- 
matory affi-clioii  <if  llic  liwirl.  Her  somewhat  fluctuating  tempera- 
ture had  averaged  almut  1U2'^  V. 

The  fhild's  condition  when  I  saw  her  was  as  follows:  She  was 
sitting  in  bed,  not  even  veniuring  to  rest  against  the  pilloiva, 
breathing  60  or  more  times  to  the  laiimte,  and  during  the  forenoon 
rtf  thai  day  )ut  rf-'iiiniiiuiis  hud  iiiMiially  U'en  i'O  lo  ihe  minute. 
The  pulse  was  very  rapid,  small,  and  dicrotic,  but  jwrfeelly  regu- 
lar. Tlie  expression  one  of  pjiticut  ^uffLTiiiR.  UjMin  removal  of 
the  clothing  the  skin  was  found  liol,  <iry,  and  sctdy,  yet  broke 
out  into  a  perspiration  a  few  minntes  afterward  upon  the  child 
making  n  little  exertion.  Thi.i-e  was  every  evidence  of  capilliary 
and  wnoiis  congestion.  The 
alhlomen  was  disti.-ndi.-il  jiiid 
hard,  particularly  about  the 
wai»t  line;  (he  thorax  was  evi- 
dently distended  to  its  ntmor*t 
capacity,  the  entire  front  of 
tlic  chest  bulging,  and  the  in- 
terconud  spaces  more  or  less 
«moolhed  out.  The  apexdx-iit 
was  fwbly  palpable  below  and 
a  liltle  to  the  left  of  the  nip- 
ple, mid  there  was  diffused 
systolic  fhoek  over  ibe  tmdy  of 
the  organ.  Ahsohite  cardiue 
9atTii->;^  (Fig.  17)  liegau  at  the 
right  uijiplc,  passed  upward 
to  the  first  interspace,  then 
downward  and  outward  into  the  left  jixiJlary  regiuii.  well  oiit*idc 
of  ibe  visible  and  pHtpal>l>-  apex-beat.  Its  lnwer  bouudarv  reached 
at  least  to  the  eight Ii  costal  cartilag*'.  and  ibe  distended  sac  could  bo 
felt  in  the  epigastritnn.  .\  rough,  Idowicig  systolie  iimrnmr  wiis 
very  loud  in  the  mitral  area  to  the  left,  while  the  bfart-snunds  were 
loud  over  the  base  of  the  organ,  the  paJUMnic  secoinl  being  very 
hnnging  and  sliglitly  split.  From  the  middle  of  the  sternum  down- 
ward to  the  enaiform  was  a  S'a'"".?  [lericard ial  frictlon-soiind, 
which  had  a  simple  to-und-fro  rliytlmi  not  synelironous  with  oilbcr 
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Byatole  or  diastole.  At  the  left  base,  posteriorly,  wns  a  dull  pftteh 
corrtsponditig  with  Eivart's  dull  patch  in  oiitlioc,  but  the  harsh, 
very  lairriwi  lin-aili-rioiinds  wt-re  cverywlierc  audible.  In  front, 
resonance  was  iiii[>aircd  beneath  both  clavicle&,  and  the  sense  of 
resistniipe  imparted  to  llie  linger  \ipoii  percussion  of  the  pnucop- 
diuiii  was  remarkahlv  intense. 

Iq  thiii  CHSG  the  diagnosis  was  also  acuto  pericarditis,  but, 
unlike  the  foregoing.  llicre  was  n  massive  rixudalo,  occasioning 
very  grave  jireiisu re-signs.  There  was  also  present  the  same  valvu- 
lar luji^ion,  niitriil  rcfiiirgilnlioti.  Imi  ilicre  wa.s  very  strong  suspi- 
eion  of  the  existence  of  acute  end  (ward  it  is,  aince  from  the  history 
of  scarlet  fever  in  -Tnly,  with  more  or  less  rheiiinatit^m  subse- 
(jiii'iiTly,  with  no  oilier  previous  cTiolngical  factor,  if  was  not  Ukely 
that  the  mitral  disease  dated  back  more  than  six  months. 

Dcgliilititm  gave  this  little  sufferer  go  much  dintrCM  that  she 
would  lii'Mituu-  fc.r  Kiinntes  together  before  making  up  her  mind  to 
tfikc  till-  proffered  medicine  or  nouri^hnicnl.  In  this  case  the 
urgency  of  the  *yinptoui:'  arose  fnnn  prestitire.  Dyspmva  was  so 
grciil  lliiil  the  liltle  thing  lietigrd  lo  be  allowed  to  ^tand  Up.  evi- 
dently to  relieve  the  tbui-iieii-  iTgati-^,  already  unich  conipresseil, 
from  Mill  greater  pressure hy  the  iilicloininiil  vi.scera  forced  upward 
against  the  ijiajihragm  in  the  titling  jKn-ilion. 

The  eontnist  presented  by  ihew  two  eiise^  was  most  instructive. 
In  thir.  hitler  vn^v  puraeeiiiesi-'i  pericardii  was  advi^-ed  without 
dehiy.  It  Would  liiive  been  cruel,  if  not  n«rk'ss,  lo  postpone  ibfl 
operation  until  irial  hail  lieen  niiidc  nf  eatliarlics  and  diuretics. 
Far  better  tap  lirst,  and  admini-ter  these  afterward, 

^uii[iitriilirf  iJ'.Ticartlids  genenilly  oecu^ious  plietiomcna  of 
Bejisis.  but  chills,  fever,  and  sweating  are  sometimes  said  to  be 
absent  (Koheri-).  When  present  they  arc  an  iudieatinu  of  sepsis, 
and  lis  siieh  may  be  a  part  of  the  -yiii|iiniiiiitiilr.gy  of  llie  priniary 
ttffcciion  as  well  as  uf  llie  perieanlitis.  When  the  effu-iou  is  fiPtid, 
II!*  rarely  hap[)eii',  ■•eptie  .^yniiit'ims  are  most  miirki'd.  and  pros- 
tration conies  on  early  and  is  esireuie.  In  some  cases  there  is 
nothing  in  the  nniurc  of  the  *yiiiptom)'  whereby  one  ntny  deter- 
mine  the  jairuleiit  eharacler  of  ibe  i-.\iidale. 

The  sympi<iiiiatoloi.'y  of  li't-tin'iilin-ilr  perienrditi-i  depcnda 
li[)on  the  rapidity  wilb  wliich  ihi-  "-tTii^inii  dikes  pbiei-,  ratlii^r  than 
Upon  its  nature.     A  banioprluigic  effusion  into  the  pericardial  sac 
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during  the  course  of  BoorbiituR,  for  example,  may  take  place  bo 
suddenly  tbut  fyiiiptoiiia  of  pressure  niid  of  anicmia  rapidly  de- 
velop. In  otiier  cases  ihe  effusion  is  slowly  produced,  and  synip- 
tome  manifest  themselves  gradually  or  are  entirely  absent. 

In  Ebsteiu's  two  eases  tbe  .syinploiiis  were  those  of  pressure, 
cyanosis,  dyepn<ea,  cough,  and  pain,  but  in  one  the  condition  was 
thought  lo  be  extreme  i-ardiac  dilatalion,  and  its  true  nature  was 
not  recognised  until  at  the  aut<ipMy.  Alihou^li  iu  tbe  second  case 
pericardial  effusion  was  recofrniseil  during  life,  ibt-re  was  nothing 
in  the  aymplomg  to  point  to  the  humorrliugic  character  of  the 
exudate. 

Course  and  Termination. ^There  i»  no  unifonuity  iu  the 
clinical  history  of  pericarditis  with  effusion,  {'am-s  vary  widely 
from  each  other  in  the  mode  of  onset,  in  the  course  they  pursue, 
and  in  llieir  nioilc  of  termiuarion.  An  iirdiiiitry  case  occurring 
during  a  rbeumalic  attack  may  be  e.Npei-ted  in  terniinnle  by  absorp- 
tion in  two  lo  four  weeks;  this  happy  event  may  very  rarely  take 
place  williin  n  few  days,  the  ili-«nse  luivinn  pasried  tliroii^-h  ihe  suc- 
cessive stages  of  iudauuiialidu,  effusion,  and  absorpliun  in  h^sa 
thun  a  week.  lit  other  instane(.-s  the  affivtlon  manifests  a  strung 
tendency  lo  become  either  suhacule  or  chnmic  AVIiile  iu  olhers, 
again,  the  disease  is  characterized  hv  phHiir>i  (if  partial  ahMorpfion 
and  improvement,  which  are  each  in  iiii'ii  t'nlliiwcil  hy  a  ri'ciirrcncv 
of  intlanimation  and  increased  effusion  (IJauer),  until  at  len;;ih 
ihe  patient  is  worn  out  by  the  |HT«i'iN'iit  inid  nh-^tiiialc  Tiritiirc  nf 
the  disc-ase,  Thest^  variation?  dejK-nd,  no  (iouhi.  iijidn  the  activity 
of  the  etiological  agent,  and  are  not  at  all  surprising,  for,  as  every 
one  knowK,nodieease  presents  nniformityiu  iln  clinii'iil  plietioiuiiia. 

Other  conditions  besides  tbe  activity  of  the  palhi'peuic  aecut 
also  determine  the  course  and  severity  of  an  acute  piricurdilis. 
It*  oecurrence  with  or  as  a  seciuel  to  pleurisy  or  pneumonia  is 
also  likely  to  influence  its  cmirse  and  tertiiiiiiilioii.  in  iici'oidiineo 
with  the  intensity  of  these  latter  processes  aud  the  degree  ti>  which 
they  hare  undermined  the  patient's  resistance.  When  poricurditi* 
is  the  result  of  chroiuc  ncjiliriti*  it  h  very  likely  to  run  a  slow  and 
Intonl  course. 

In  children  with  inflammatory  rhcunintii<m  the  disease  is  apt 
to  prove  persistent,  and  if  it  does  not  destroy  life  by  invading  the 
myocardium,  terminates  in  complete  or  partial  synechia  pericardii. 
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Suppurative  pericardilis  is  a  very  serious  affection,  manifest- 
ing lull  lillle  teiulenoy  to  8|ioiJtiinef>tis  rcfoverv.  It  is  stated,  bow- 
evtr,  iIjuI,  if  the  iiyiigciiic  bjictc-ria  be  not  very  virulent,  and  if  life 
be  [irolongcd  for  a  considerable  time  beyond  tbc  singe  of  active 
inflammation,  absi.irjii ic.m  of  rlie  more  liquid  jxirtion  of  the  esu- 
diite  niny  take  jilact?,  ihe  residue  Ijccoming  elieesy  and  in  time  in- 
filivaifd  with  lime-suits.  They  are  ('ventually  transformed  iiiio 
oaleareous  plates,  whieh  may  even  be  so  extensive  as  to  inclose 
the  heart  in  a  case  of  hone-like  hardness,  I  have  observed  two 
suL'b  I'ases;  iu  one  a  eulcareoUa  pjalo  the  size  of  a  silver  dollar 
was  found  on  the  anterior  surface  of  the  left  veutriclo,  while  in 
tile  oilier,  masses  of  lime  completely  surrounded  fbe  organ.  Tliis 
Inner  ea>ie  will  Iw  deserilied  in  tlie  article  on  Adherent  Pericar- 
dium. Mii^I  cai^es  of  |juruk'iil  periearditis,  uiiles.*  relieveil  by  jiur- 
(fieal  inierferetiee,  pursue  a  rapid  course,  and  patients  succumb 
more  ur  less  speedily  to  the  etTfet^  of  pyaemia,  resulting  either 
fruiti  tiie  pericardial  or  primary  alFecliou. 

In  the  form  of  hii-morrhagie  pericarditis,  which  occurs  lu  the 
course  of  seuny  and  is  nbservud  in  the  rniiritinie  provinces  of 
Ilus-iin,  i!ie  efTusioii  ofieu  takes  jdaec  with  great  rapidity  and 
destroys  life  in  one  uv  Iwip  day*.  In  these  cases  death  st»enis  due 
in  no  Muall  measure  lo  ih<-  rii]ii<Ily  induced  nna-niia. 

I-'iimlly,  ihe  cmirM'  of  aeiiie  ]icrirarditis  with  etTusion  is  deter- 
mined not  alone  liy  liie  inteiisily  of  tlie  inllamnialion,  but  by  the 
amount  of  ihe  exudation.  If  ihin  is  sutheicnt  to  ^rrently  distend 
the  sae,  its  absorption  is  hiudereil  by  the  tension  thus  occasioned. 
In  some  in^rariei-!',  no  doiil.t,  i\  pi-rieardiul  exudation  is  absorbed, 
and  no  |ierLiianeui  ill  clVcels  ren)aiii. 

Physical  Signs.— I iis/irri lull. — The  degree  of  information 
aiT'iC'Ird  hy  iu^pi'eiioii  'lepcndr  upon  the  amonnt  of  idTii:<irni  and 
the  eonditioiis  rei^idinj;  in  ibe  I'liesl-wiills,  In  a  child  of  tender 
age  or  a  person  with  a  yieldin;.'  clie.'^t-wall  a  ennipiiratively  small 
jXTieartlial  effusion  may  oein-iioti  pereeplihle  prominence  of  the 
pva'coriliuin.  wliile  if  ihe  llmrax  i*  volnniirioii*,  and  ihe  costal  car- 
tihiyev  have  heeome  bard  iiiul  iuida'^tie  fruiii  iif;e,  it  is  possilile  for 
even  an  enornioiisly  di^'tended  mh-  in  prndiirc  no  visible  bulging  of 
the  eardiiie  iirea,  As  a  ruh',  bowcvei-.  iiiure  or  le.*s  pnniiini-nce  ia 
this  region  is  ohservi'd,  wliile  llie  iulereoslal  spaces  look  tilled  out, 
and  (he  skin  covering  them  appears  lense  and  shiny.     Tbc  upex- 
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beat  is  not  risible,  or  but  faintlv  so,  and  cardiac  impulse  is  feebly 
diffused  or  wniiliiijf.  The  njK'x-bi>al,  moruovvr,  if  visible,  may  be 
situated  lower  tbBii  normal  wlicn  (lie  liver  is  depressed  bv  a  inas- 
eivc  vffuxioD,  nnd  in  eucb  o  case  there  may  be  bulging  of  the  epi- 
gastrium. 

Cyanosis  and  distended  vfins  give  evidence  of  circulatory  dia- 
lurbanee,  wliile  respiratory  embarrassment  is  evinced  by  hurried 
breathing  and  restricted  movements  of  the  chest.  If  copious  eflfu- 
iiion  occji*ion!*  great  pressure,  and  particularly  if  this  has  formed 
rapidly,  the  attitude  of  the  patient  and  the  expression  of  Ms  coua- 
tenaneo  betray  euffi^ring  and  it  may  be  oppression. 

Insjieelion  is  an  aid  to  diagnosis,  but  cannot  solely  Ije  relied 
upon,  since  pra?cordial  bulging  in  children  may  be  the  result  of 
cardiac  enlargement  without  pericarditis. 

Palpation. — In  great  etFtision  the  roughened  pericardial  sur- 
faces arc  removed  from  eaclj  other,  and  hence  the  hand  no  longer 
det€et»  the  pcouliur  froniitn*  pn-scnt  in  the  iK-gintiing  of  the  pro- 
cess, when  the  exudate  is  tibrinons  and  not  serous. 

Othcrwi«'  pmlpation  serves  chiefly  to  corroborate  the  result  of 
insju'j'iion.  The  prafordial  area  may  impart  a  .'♦ense  of  increased 
resistance  from  internal  pressure,  and  the  normal  intercostal  de- 
pressions arc  found  obliteruteil.  liarcly  there  is  flucluatiou.  In- 
creased resistance  and  tension  may  also  be  delected  in  the  epigas- 
trium. Older  writers  were  accustomed  to  attach  great  importance 
to  u»  elevation  of  the  apex-beat,  which  they  explained  by  lifting 
of  iho  ajiex  of  the  heart  by  the  effused  liquid.  Roberts,  Ewart, 
and  others  regard  this  as  erroneous,  believing  that  what  was 
thought  to  be  the  ajiex-beat  in,  in  fact,  the  impulse  of  tin-  body  of 
the  heart  as  it  is  thrown. against  the  anterior  chest-wall  by  the 
collection  of  fluid  behind,  the  a|)cx  of  the  organ  being  at  the  same 
time  niove<I  backward  and  to  the  left.  In  case-*  of  extreme  etfu- 
sion  the  depression  of  the  diaphragm,  occasioned  by  the  heavy  sac, 
leads  to  an  actual  lowering  of  the  apex-beut  (IJauer).  The  i>eri- 
cardial  fn^miln.«  present  during  the  inflammatory  stage  disappears 
with  the  occtirrence  of  effusion.  In  some  cases  the  head  of  the 
left  elaviele  h  «aid  by  Ewart  to  be  elevated  ao  that  the  first  rib 
can  Ix'  felt  all  the  way  to  the  sternum  ("  first-rib  sign  "). 

The  most  strilcing  character  of  the  pulse  is  its  want  of  tension. 
It  is  rapid  and  may  be  regular  or  irregular,  even  intermittent    In 
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Bom«  instimecs  pulsus  paradoxus  ia  prt-seiit.  This  is  an  isver^ion 
of  what  ia  usualiy  observed  ihirinp  tlio  two  acts  of  inspiralion  and 
txpiralion.  Insteiul  of  iMfoniiiig  Mmngt-r  iiml  fuller  at  tliu  cud 
of  inspiralion  and  llie  l>epinnin{i  of  expiration  the  pulse  becomea 
aniall  and  weak,  or  nia_v  even  ilisuppcar  thiring  deep  iii?ipirmtion, 
Irf-i-oininfT  iiiTJiin  stronger  and  fnller  toward  the  end  of  expiration 
and  the  bcyiiiuing  L>f  iIll-  iiesi  ensning  inspiration.  Pttlaus  para- 
doxus 18  inconstant  and  is  not  palLognoinonic  when  present,  and 
possesses  therefore  only  a  negative  value. 

Percussion. — lliiM  irn-thud  of  invest igiit ion  fnmislies  the  oldy 
reliable  sign  of  y«'rinirdial  effusion,  since  by  this  means  one  is 
often  able  to  dolerniinc  the  preseiiee  of  so  Huall  an  amount  a»  100 
cubre  eciitinieircs  [liiiiiei'),  1,*)!)  to  iil'O  cubic  centimetres  (Aparti 
and  Kigaroli ),  Thai  one  may  uinlcrtitand  why  so  miicb  reliance 
18  to  be  pluoed  upon  pereiiwiii.n.  1  will  considpr  for  a  few  moinents 
in  wliiit  way  jiericardial  etTu-^ii'u  iilicr?  the  normal  relation  of  the 
partis  and  moiiltiet  llic  area  of  cardiac  diihiess. 

The  pevii-ai'diniM  i?  a  closed  sac,  which  i.'^  ihroira  arotind  the 
beart,  being  wrapped  almui  the  oripin  of  the  great  vessels  above, 
and  altai'hcd  in  the  ci-iiti'iil  liTidon  nf  the  diii]iln'agiri  bebiw.  WHu'r 
fluid  is  I'H'uscd  inio  t)ii!.  d'^^ed  mvity  it  sink^.  lo  the  most  de[>eiid- 
ent  pari,  luid  llu-n  creeping  upward  distcndi'  the  sae  in  all  direc- 
tions, pushing  aside  ll»'  Hiilcrior  borders  of  the  overlapping  lungs. 
The  urea  of  aliwdulc  ciirdiae  diilness  now  becomes  altered  in  ft 
Striking  manner  (Fig.  171,  aii<l  to  an  extent  rruiunen^iirate  with 
the  amount  of  effusion.  Some  authorities  consider  that  this  alter- 
ation uf  cardiac  dii]iie><  ciirrc>|"iiid>  in  -hape  wrib  (bat  of  the  dift- 
lended  sac  I  Bauer,  Sibsnnl.  while  othi-rs  altrilniic  it  cliietly  to 
the  cniwding  aside  uf  ilic  Inng-irnirgins  flhiehcx.  Itotch),  My 
own  opinion  i^  ibal  llu*  CH!iti;;iinilion  rif  llii^  area  rlcpend*  largely 
upon  liic  anatomical  arrangciueiit  of  the  Inng-boniers  overlapping 
the  heart,  since  wbf-ii  ilirv  bei'iiiiie  reiriietcd  liv  adbeirion«  and  in 
eardiac  dilatation,  the  filiape  of  the  reuniting  dnlness  is  es.-n'ntially 
tbe  sHuic,  though  less  exteiijiive.  a^  in  pericarditis  willi  etTnsion. 
I'ri'baidy  boih  fncti)r»,  the  ?.lia]ie  of  tlic  sac  mid  the  arrangement 
of  the  lung- borders,  are  responsible  for  the  peculiar  outline  of  the 
area  of  dulnes.-'  obi^ervr-il.  This  area  of  absoliile  dutness  or  flat- 
ness is  variously  described  as  triangular,  pyraiiiidnl.  ]iear-sliaped, 
or  pyriforni,  that  of  a  trnneated  cone,  or  "that  of  a  bag  uf  fluid 
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spreading  out  at  the  base''  (Ewart).  Its  broad  base  reals  upon 
the  (linplirugiii,  wLtle  its  rounded  npex  occupies  the  upper  sternal 
region.  A  glance  at  Fig.  17  shows  that  tlie  direction  of  the  two 
aidrvlineE  is  not  the  same,  being  rather  more  vertical  at  the  right. 
The  right  arm  of  this  irregular  triangle  is  shorter  and  straigbtcr, 
while  the  upper  or  left  l>oundarv  i>resent8  an  indentation  or  con- 
Mvit_v  soon  after  leaving  the  aptx.  and.  sloping  gradually  down- 
ward, joins  the  biue-line  at  a  runndeJ  bomewhat  obtuse  angle. 

The  shape  of  this  area  is  by  most  authors  considered  very  char- 
iCIcriittie,  ulthnugh  Shatinck  is  uf  the  opinion  that  the  i>ecuUnr 
feature  is  not  the  form,  hut  the  fact  that  the  dulness  spreads  unt  iu 
all  directions.  Rost-nbach  lays  stress  on  the  inaease  or  niovahil- 
ity  of  dnlness  to  the  right  when  the  patient  lies  on  his  right  side. 

Although  Buiier  iigrees  in  the  statement  that  the  flat  area  of 
[wrieanliul  effusion  may  be  recognised  by  its  cbariicteristic  pear- 
shaped  outline,  he  nevertheless  expresses  the  opinion  that  more 
imiMjrlnnce  should  bt*  attached  to  the  surroiiiii(iii;t  zone  of  relative 
Hulnem,  "since,  indeed,  llitt  absolute  cardiac  ihdnc^s  not  uncom- 
monly in  cases  of  well-marked  effusion  slmws  liitli*  or  no  alli-rn- 
lion." 

In  cases  of  extreme  iiericanlial  effusiim  the  base  of  this  flat 
area  may  extend  nearly  across  the  anterior  surface  of  the  chest, 
from  within,  or  in  some  easR.s  even  outside  the  right  mamillary 
line,  to  a  variable  distance  outside  the  left  mamillary  or  to  the  loft 
anterior  axillary  line.  In  eoiir-e(|Ueiice  of  tbo  depression  of  Ibo 
left  lobe  of  the  liver  caused  by  the  weight  of  the  distended  sac, 
the  inferior  margin  of  this  area  may  reach  as  low  as  the  sixth,  or 
in  extreme  cai>t»  even  the  spvenrli  left  iutercDsta!  sjiaee,  while  its 
broad  conical  apex  may  extend  as  high  as  the  level  of  the  second 
co«tal  cartilage  or  the  tirst  interjipnee. 

When  this  Hat  area  has  attained  such  proportions  it  is  usually 
not  difficult  to  determine  the  nature  of  the  cii«'.  Yot,  since  a 
grcDtly  dibiiixl  heart  may  also  icciwd  asiilo  the  lung>i  and  occasion 
s  similar  extension  of  the  area  of  cardiac  didncss,  error  can  only 
be  «voi<led  by  attenticni  to  the  full-iwiug  |)ninls:  il)  When  ibe 
pericardial  sac  is  distended  by  lluiil  its  left  iatern-inferior  bound- 
ary extends  Iieyond  the  situation  of  the  npcx-hent,  and  hence  this 
latter,  as  determined  by  auscultation,  is  found  situated  within  and 
kbove  the  extreme  left  lower  angle  of  cardiac  dnlness.     In  dJlata- 
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tion  of  llie  heart,  on  tlit-  ollior  hHiuI,  it  is  the  organ  itself  which 
dc'terniiiies  the  diilncss,  ami  ilierrfore  (he  npex-bent  corresponds 
with  thf  outiT  iiiiii  li.nvt-r  limit  of  cardiac  duhiess.  Leube  lays 
gival  iitress  on  thit*  point  in  ilie  iJifTereniinl  diagnosis  of  these  two 
L'L)nditionB.  (2)  In  cases  of  jx-ricardial  tffnsion  the  line  of  de- 
iiinrciition  lictwd^n  Iht  iirr-a  of  Hatncvts  and  surronnding  pulmo- 
nary rc'sonanee  is  very  abrupt,  while  in  cardiac  dilatalii)n  the 
Ininiiition  from  flatness  to  resonance  is  much  less  pronounced. 
I'lMK-r  and  Siinwiin  liotli  aitncli  gi'cai  iiiiiK>rtance  to  the  aliniptuess 
of  this  transiiion  in  cases  of  iicricardiai  otTunion.  At  the  same 
time  one  nhonld  not  forget  the  fn«l  that  oecai^ionully  the  dii«tended 
BBC  may  lie  nverlappod  liy  the  Inn^s,  and  therefore  abaolute  dtilneas 
niiiy  ifliadc  off  thrimgli  a  snrroiintUiig  zime  of  eoinparatii't-  dnlnt^ss 
iiiio  full  ptiliiic.-iiary  re^onanoc. 

When  pericardial  effusion  takes  place  the  first  change  notice- 
alile  iijHPTi  jMTCiiMion  is  the  develnpriii'nl  of  a  !*niHll  triangular  area 

of  didiies^  in  the  tifili  right  in- 
lercarlilaginLUis  space,  or,  as 
ilir  (ifrnians  lerni  it.  in  the 
iiti-'li'i-lirjiatir  iiil'jir  I  Fig.  ISl. 
Tliis  >iirn,  first  descrihed  by 
luiich,  and  soinelimcK  culled 
Jtiilrh'M  sifiii,  U  line  to  ihe  fact 
(hill  when  ctTn^ion  eoHit-ls  it 
tiri^t  distemis  the  sac  at  ila 
loirrr  nijhl  cvmer,  nceupyiiig 
ilio  spaiv  Iietwcen  the  enrvcd 
liilVrinr  margin  of  ihe  heart 
iiml  the  np|«T  line  of  hepatic 
didnes-  immeil  lately  to  the 
right  iif  the  lower  end  of  ihe 
^(ernnii).  Kuiirf  and  Ebstein 
have  also  'Hreeted  attention  to 
llie  oi'curri'nce  of  lliis  small 
Iriiingnlar  ihill  paich. 

Normally,  rlie  outi'r  hmind- 
nry  i-f  cnrdiac  dnlness  tiver  the  riglir  auricle  |ire«eTits  a  curved 
line,  jiussing  fr-mi  (Ilc  level  r.f  ilie  third  ct^lal  earfilage  downward 
and  outward,  and,  after  crossing  the  fourth  cartilage,  passe*  in- 
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WATx)  88  w«ll  hb  downward  to  join  tlie  inferior  ninrgin  of  the  right 
^■entricle.  (See  Fig.  2.)  In  tlie  funnative  stage  of  pericardial 
offuiiion,  oil  the  oontniry,  the  right  horder  of  heart-dnlness  is  no 
longer  curved,  but  jmsses  directly  downviard,  j'lluiiig  I iver-d illness 
«t  8N  abrupt  angle,  Rolch's  sign  ii;  thereforL'  of  great  value  in 
determining  the  beginning  of  pericardial  fffusion. 

One  occHsiomilly  sees  statements  to  the  effect  that  an  allcrn- 
tion  in  rhe  extent  of  cardiacr  duliiess  ilppending  upon  tljc  patient's 
position  makes  strongly  for  pericarditis  with  t-ffusiou.  This  is 
nevertheless  a  very  uutrusiworlhy  sign,  since,  if  the  heart  is 
greatly  enlarged,  it  niny  fall  away  from  tin'  anierior  chest-wall  in 
the  dorsal  decubitus  with  consecpicnt  diminuiiun  of  cardiiie  dul- 
nese,  nnd  in  the  erect  posture  again  approach  the  anterior  parietes 
and  occasion  a  corresponding  increase  in  the  hfart':*  arcn.  Xo 
inoonsiderahh.'  danger  of  fatal  syncope  sonielinie^  attaches  to  the 
patient's  change  of  ]M-isition  frmn  the  rccutubeiit  to  llif  erect,  and 
since  the  sign  jnst  alluded  to  is  of  but  slight  value,  one  ia  hardly 
jii^tilied  in  thus  subjecting  a  pntieni  with  pericarditis  to  the  risk 
of  sudden  death. 

Auscultation. — As  a  rule,  the  pericardial  friction-sound  of  the 
firxl  stage  disappears  "ith  the  (Hvurrcncc  of  effusion,  to  reappear 
after  absorption  has  again  allowed  the  roughened  periearJiiil  sur- 
faces to  come  in  conlact.  Nevcrlbelcss  all  writers  agree  in  stat- 
ing that  the  persistence  of  the  friction-sound  Ls  not  incompatible 
with  a  considerable  aniounl  of  fluid,  even  n^  much  as  a  quart 
(t'ejka).  in  the  ]K*riciirdiul  sae.  The  explaiuninn  of  the  non- 
dUapi>earance  of  the  friction-sound  in  such  cases  is  found  in  the 
presence  of  adhesions  over  the  body  of  the  heart,  which  prevent 
the  (Reparation  of  the  epicardintii  from  the  |K'rii'ardiiiiii,  nnd  force 
the  fluid  to  the  dependent  ]mr1^  (surrounding,  or  in  failure  of  the 
Bac  to  be  completely  filled.  In  titlier  instance*  the  frielion-sound 
becomes  faint  when  not  wholly  imindihli-. 

Any  alteration  that  takes  (ilac'c  in  the  heart-sounds  affects  their 
intensity  rather  than  their  tiuality.  since  they  linve  to  bo  trans- 
mitted to  the  ear  from  n  disKinee  ]>roportionnte  to  the  rcce>sion 
of  the  heart  from  the  chest-wall  and  through  a  layer  of  Hui.l, 
If  the  effusion  is  massive  and  fills  ibe  sue  to  its  ulitiost  cai)aeity 
the  ettrdiae  tones  may  be  inaudlMe.  but  this  is  ho  rare  that  1  have 
never  observed  a  case  in  which  they  were  wholly  absent.    In  most 
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CtSes  the  sounds  at  ihc  ui>ox  urc  feeble,  Liit  not  wanting,  wLile  at 
tiie  base  llipy  are  hearJ  more  clearly.  The  pulmonic  second  sound 
is  accent u a Ifii  aud  rlie  auriie  sound  i?  diminished. 

In  a  recently  obi*erved  case  of  extensive  pericardial  effusion 
in  H  child  the  cardiac  impulse,  the  sound?,  and  a  previously  ex- 
i^tiii;;  ['iidiH'urdial  muruiur  all  remained  distinct  over  the  Uxlj  of 
the  i.rfiiiii,  anil  were  iiiiribuicd  to  the  presence  of  adhesions  that 
had  fiirced  the  fluid  to  the  side  of  Uie  s«e. 

^i^rijii'I'iri/  I'hyisica!  Sltjiis  I'pfcrahle  lo  the  Lungs. — Valuable 
infonualioii  of  the  cNistcncc  of  pericardial  efFu^^ion  may  also  be 
obliiiiieil  by  examination  of  ibe  lungs.  The  retraction  and  com- 
pression of  pidmoiiary  tissue  occasions  a  loss  of  normal  pulmonarj 
rcuniincf  in  the  iii-if;hli.iurh<"'il  of  the  sac.  In  the  left  iiifra- 
elink'iiliir  iviiimi  pi'rcun!>i"ii  elicits  Ski>daic  resonance,  or  if  the 
comppcssion  be  very  great,  iinpainiicnt  uf  iIk-  lu'fe.   Both  Pins  and 

Kwarl  have  called  attention  to 
certain  changes  discoverable 
by  [lercuAiion  and  auBcnItaliou 
al  the  ]Kwlerior  base  of  the  left 
biTiir.  The  "Pins'  sign"  i» 
duliie^.^  Mild  bronchial  breath- 
iiif;  in  llie  left  infraseapular 
rc;:i(in,  which,  u|Km  the  pa- 
■  ticMt  Icaninfi  forward,  pive 
way  to  lytiipnnilic  resonauco, 
crepitant  rales,  and  finally 
vc--«icnhir  brenthiiiir-  This  ilul- 
iics^  and  brnnchial  breathing 
eiiii  hardiy  be  attributed  to 
pleiiriiii-  etTn>ifin,  if  one  bears 
in  mind  the  curved  np]K'r  line 
of  the  dulnrs^  in  llii.'*  latter 
affect  inn. 

Kwart  ii!is  described  a  po3- 
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lams  sharply  inward  to  reach  the  side  of  the  vertebral  column 
(Fig.  19).  Over  this  patch  hrenth-aounds  are  wanting  and  voice- 
sounds  are  fcjcblo.  Owssionally  a  similar  dull  area  may  be 
found  to  tin-  riglit  of  the  spine,  Ewart  uttribiitrs  this  sign 
to  "  altered  dorsal  relation  of  the  liver."  Iiriiticdiulelv  below 
And  lo  the  left  of  the  tip  of  the  left  seapiilit,  esireciuIK-  in  children 
(Sanson)),  is  a  dnil  palfh  of  about  2  iiielicM  diuitu'ter.  in  wliioli  are 
bronchial  breathing  und  bronchophony  or  a'!;o|ihony,  Ewnrl  has 
also  directed  attention  to  a  somewhat  inconstant  sign  consisting  of 
a  small  area  of  bronchial  brcatbing  in  the  right  niuniillary  line, 
between  ihe  righi  nipple  and  tli*-  njiper  surface  of  hepalic  dul- 
new. 

DiagnosiB. — .Vs  a  rnic  it  is  not  diflienlt  lo  ih-terniino  the  ex- 
istence of  ])ericardial  exudation  when  ihi^  i«  abmidunt,  but  it  is 
not  euiiy  nor  always  possible  to  dctcrniiiie  ils  nature.  1£  the  peri- 
carditis arises  in  the  course  of  articular  iheiunatisni,  and  signs  of 
(linTcntiun  of  tbo  sac  pre!«ent  themselves,  the  exudation  is  probably 
aero-tibrinoiis.  Of  -^24  casea  of  fatal  iiericarditis  (tccnrriiig  nt  the 
Berlin  t'harite  between  18(i(i  and  Is"'!,  and  which  were  analyzed 
by  Brcitung  (Eiehhorst),  sero-Hbrinous  was  found  His  times,  as 
againsi  24  *>{  purulent  and  ■'51  nf  hirmnrrbagie  exudation.  Fur- 
thennore.  the  nature  of  the  lirimary  atFcciion  to  which  the  jwri- 
earditis  i»  attributable  is  of  ilingno^tie  siguiticHnw,  since  it  ie 
likely  lo  determine  the  nature  of  ibe  cxudiitc.  If  the  inflanuua- 
tion  occurs  in  the  course  of  sept iaein in .  or  results  from  extension 
of  empyema,  or  from  the  i)erforati'in  of  a  gaotrie  nicer,  from  a 
perforating  wound,  etc.,  it  is  likely  to  be  purulent.  The  appear- 
ance of  distinct  septic  plii-iicniciia,  ri{;or^,  aud  nu  iri'i-gubir  iiit-T- 
miltent  fever,  profuse  jierspi  rat  ions,  great  and  rapidly  increasing 
prostration,  a  dry.  coated  tongue,  diarrlui-a,  etc.,  warrants  the 
diagnosis  of  pyopericardiuni. 

If  signs  of  fluiil  distention  of  the  Mtc  di'vi-l>>p  rapidly  in  the 
course  of  scnrbulus  ur  jmrpurn  hicmorvluigica  or  some  other  dys- 
erasia,  as  cancer,  and  particularly  it  acnuiipanied  by  promiiinecd 
and  rapidly  increasing;  finivmin,  tin-  prubabilily  is  in  favour  of  a 
bu-inorrhagie  pericarditis.  Inasmuch,  however,  as  such  theoretical 
distinctions  in  the  s_\Tnptomatology  of  the  tliree  varieties  are  not 
always  eWrly  defined,  a  differential  diagnosis  is  often  only  possi- 
ble by  means  of  exploratory  puncture. 

e 
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Differential   Diagnosis. — Before   considering   the   difFercolia- 

lii.m  (if  tliiiii-colle<!liuii  wiiLiu  the  pericardium  from  certain  other 
conditions  with  which  it  may  be  confounded,  it  is  well  to  speak 
of  the  difficulty-  of  diagnosis  arising  from  pulmonary  emphysema 
and  old  adhesions  that  date  from  a  previous  attack  of  pericarditis. 
Eni]ihy!Jfiim  may  prevent  the  lung-miirgins  from  being  crowded 
H-^idf,  jHid  hence  the  ciiiiriieteristic  area  of  cardiac  flatness  may 
not  exist.  In  eiicli  aii  event  reliance  must  be  placed  on  the  outline 
of  decp-sciitcil  ilnliiC5s,  mid  thif  failing,  absolute  diagnosis  is 
hardly  jjossible.  When  old  udhesiona  exist  over  the  front  of  the 
heart  they  force  the  exudate  lo  nccumulate  at  the  sides  and  bot- 
tom of  the  sac  or  to  he  pent  np  posteriorly.  Accumulation  of  fluid 
iilonij  ilic  lateral  and  inferior  margins  canoes  increase  of  duhiess 
in  tlii-se  siiiiiiiioiis.  its  iriungulur  'lotlino  being  fairly  well  main- 
tained, In  addition,  the  cardiac  impulse  and  tones,  together  with 
the  fricti<iii-nii>,  n-iniiiii  b.itli  piilpnlOe  and  audible  over  th«  body 
of  the  organ. 

Whetl  I'ffusi'iii  is  i-oiilined  to  the  poslerlnr  aqiccl  of  the  *BC  it« 
recognition  is  nio.-'t  iliHii-ult,  If  not  imjicissihlc.  In  .such  a  en*e  one 
must  rely  mainly  on  the  syniptonis  of  (1)  inflamniation.  as  pain 
and  fever,  mid  lH)  of  a  deeply  sihinted  colleetiim  of  fluid  and 
pressure  on  llir  osopliagiis  and  bronchi,  dysphagia,  and  dyspncra. 
Tlic  la-it  two  •iVLiipIoui"-  arc  very  sngiiC'itive  of  exudation  intr>  the 
pusTi-rior  jiorrion  of  ibe  sue.  Ma.-^ip  culls  iliis  an  Koey.sled  Pcri- 
cnnlilis  with  ri'trocardine  effusion,  and  says  its  symptoms  are  60 
obsmire  tiiiir  i>iie  can  dn  no  mor<*  than  diagnose  the  pericarditis 
wirhnut  beinv  aide  to  decide  whether  efTnsion  is  present  or  not. 
He  thinks  thtii  didness  at  (lie  left  posterior  tiii?e  with  molHing  or 
absence  -d"  lie.irr-toiies  in  this  region,  together  with  signs  of  pres- 
snn'  «i\  the  o'H'ipliHgn^  and  nf  aciiv  perf'-ardiii]  iuflanimation.  are 
stronuly  :i»t;Ke.-iivi-  id'  a  posterior  ctfn^-ion. 

DH'il'iliuii  of  Ihi-  h'''U-t  is  the  eimdition  winch  most  often  has 
to  be  dilTrTi-niJHtcii  from  iK-ricardiiil  ctTn*ii>ii.  The  enlargement 
of  the  nrpan  causes  reiraetioii  of  flie  liintr-bnrilcrs  and  an  area  "f 
dnlncfc  very  like  that  of  effusion,  and  if  tlic  lieari-tnnes  and  im- 
pulse are  very  feeble,  from  fatty  ilegenoration.  a  jirecine  diagno»i« 
may  under  certain  cii'eumsianee-  be  extrentely  ililiienlt.  The  main 
I>oint  on  whicli  rdiauee  i'^  jdaeed  is  ni>I.  a-  sometimes  stated, 
greater  distinetnc- •  of  heart-shock  and  sonnds  in  dilalntion  aa 
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compared  wilh  effusif>L,  but  is  the  posilion  o£  tlio  apex-Leal  with 
n-Intiou  to  the  outer  and  inferior  margin  of  diilness  (see  page 
77).  Theori'tioiilly  this  is  very  fine,  but  every  experieiieed  cliiii- 
eian  knows  that  in  many  cases  it  is  impoasible  to  say  definitely 
wliether  they  correspond  or  not  on  necoimt  of  the  indistinctness 
and  difTiiiieness  of  the  cardiac  iuipuUc.  I  once  saw  the  late  dia- 
tinguislicd  von  Ziemssen,  one  of  Germany's  most  skilful  elinicnl 
icavhers,  make  a  mistake  in  jnst  siich  n  cuw.  TIip  patient,  who 
was  in  extremis,  was  presentt^d  to  the  cla:^  as  an  instance  of 
massive  pericardial  exudation.  There  was  a  large  triangular  area 
of  absolute  cerdiue  cKilness  over  whieh  inipiilsf-  was  wauling,  and 
heart-sounds  were  scarcely  auditilc.  MorcDver,  rales  of  acute  pul- 
monary u-dcuu  rendered  auscultation  highly  tin  satisfactory.  The 
autopsy,  next  day,  diflcliiaeil  n  fiitly  and  eMremely  dilated  heart, 
but  no  cffiision,  and  von  Zicmssen  I'lok  tlic  occHi^ion  to  teiieh  a 
aiofl  iniitnictive  lesson  on  the  dilfteulties  of  dilTercuiial  diagnosis. 

Should  it  prove  impossible  to  locate  the  ape.\-impulse  in  the 
recmnbenl  jiostnre.  the  patient  may  be  ?ilow!y  and  cautiously  lifted 
into  the  erwt  {losition  in  the  hojx'  of  the  heurl  gravilaliiig  for- 
ward, and  thus  deelaring  the  situation  of  its  a|jes.  If  this  not 
entirely  safe  jirocednrc  fails,  then  aid  may  soinetinics  be  derived 
from  careful  study  of  rlie  pul--*e.  whieb  in  |if-rieiirdial  effusion  is 
said  to  occasionally  be  relatively  stronger  iliau  the  feebleness  of 
the  heart-sounds  would  lead  one  to  cxpeet. 

This  is  also  a  tliporeiical  jioint  which  T  have  never  found  to 
etand  the  test  of  practical  experience.  When  a  pericardial  exu- 
dation is  massive,  as  well  as  when  extreme  dilatation  siiiinlate.t 
effusion,  the  equilibrium  of  circulation  is  lost,  the  veins  are  over- 
filled, and  the  arterial  sy*teni  is  eiiiply,  so  that,  as  a  rniitier  of  fact, 
the  pulse  of  extensive  effusion  is  sujall.  weak,  and  rapid.  .Slmnld 
all  attempts  to  arrive  at  a  difTerentiiil  diagnosio  fail,  then,  as  sug- 
gested by  I^ul)e,  we  may  have  recourse  to  digitalis  and  other 
therapeutic  measures  in  tiic  hope  of  clearing  up  the  condition. 
In  dilfitation  pro]K-r  Treatment  may  revive  ilie  llaggtng  heart  and 
restore  the  ape.x-beat  and  bearteonnds,  while  in  pericarditis  if  may 
cause  absorption  of  fluid  and  a  reap] lea ranee  of  pericardial 
friction. 

Pleurisy  mih  effusion  may  he  mistaken  for  pericarditis,  or 
rather  n  pericardial  may  he  considereil  n  pleuritic  effusion.    There 
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is  much  similaritv  in  the  pain,  fever,  and  dyspnira,  as  well  as  cw 
l.fliu  press II re-effei-ts,  but  error  is  avoidalile  bv  atteiilion  to  the  fol- 
lowing jxiiiits:  [  1)  In  plciirilic  effnsitm  there  is  a  curved  line  of 
flatness  wliieh  extends  from  tlie  back  around  tbe  side  to  the  front, 
which  line  usually  shifts  with  change  in  the  patient's  position. 
(2)  A  lefl-sidc  effusion  (the  only  one  likoly  to  lend  to  error) 
piisht^s  the  lioarl  iiver  To  the  right  of  the  median  line.  (3)  Breath- 
eounds  nt  the  k-ft  base  are  diniiiiished  or  absent,  instead  of  exag- 
frcrated  nv  liriiiu-hial,  a?  in  perieardinl  efFnsioii.  (4)  l>yspliagia 
is  very  rarely  if  l'vct  preseiil  ici  pleurisy.  (5)  In  pericarditis 
there  is  usuully  a  histury  of  rheiiuialism  or  other  acute  infectious 
process  to  lead  to  cardiac  involvement.  In  an  adult  a  difforeniial 
(iilipio^is  between  these  two  iilFcctions  is  selcioni  diftifult.  but  I 
have  yeen  yoiiiij;  fhildri'ii  lu  whoiri  it  was  at  tir^t  not  at  all  easy  to 
say  which  whb  the  process,  nwinp:  to  the  great  eoinprcssion  of  the 
left  huiL'  iind  eiitHi'i|uent  exlenl  of  dulni-ri-  larernlly  and  bidiiud. 

The  foregoing  are  the  only  two  ;itTci-tions  likely  to  mislead: 
yet  the  carele.'w.  anrl  jitill  more  the  inexperienced,  may  mistake 
fnr  pericarditis  !i  ?iiinilier  of  condiiiotist  that  occasion  inereai'e  in 
cardiac  dnlne-^  upward  and  to  th<'  left.  These  are  mediastinal 
1uutiiiir>,  which  crowd  llu-  bing-niari;ins  a^idc  iimi  disjdaec  the 
heart,  luid  pulmonary  tuberculosis  or  old  pleuritic  adhesioQft, 
which  cause  pcnuancnl  relraclicii  and  tixali-m  of  the  anterior  bor- 
der of  the  ict'l  lung.  Krror  nnylit  lo  be  avnidi-d,  however,  by  due 
attention  in  lijstorx'.  symjilnuis,  ami  physical  findiujis.  The  history 
i*  that  of  in#i(liourt  conmiencenn-iil  ami  slow  course — symptoms 
lire  ihow  of  a  clivonic  jiron-ss  with. nil  fever,  except,  of  conrse,  in 
the  i.-iiw  of  ptibnonary  iiibi-rciilo-i^,  mIicu  tlici'c  U  cha  met  eristic 
sputiriii  !■!  act  a-  a  guide — ami  a-,  n-jiards  clinical  finding,  the 
dulni""  laclta  the  dirtliuclively  iriiinmilar  shaiie  of  pericarditis 
with  ■■tfit-i'in.     Time  settles  tlie  diagiuisi-N  beyond  (picslion. 

Prognosis.— Til  is  de]K'!uls  iqion  the  nature  of  the  exudate, 
the  i"Hi>idiiy  of  its  formation,  iij*  nnmunt.  the  effect,  both  of  in- 
flanimaliiiu  and  re-^nlting  effu-ioii  upon  the  myocardiuin,  the  ex- 
ialeiuH-  of  ■■on;]ilic>aiioii!.,  n»  lo'iifi'  or  '-hroiiic  endocanlili-,  BrightV 
disease,  InberenlosU,  etc.,  and  tiinilly,  the  &f:a  and  vitality  of  the 
patient, 

•iiippiirtjlir''  /n'rirnrililU,  iiule**  reeognised  and  irealcil  surgl- 
callr,  is  very  likely  to  prove  fatnl,  and  yet,  as  previously  stated, 
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if  of  rather  a  benign  type  the  fluid  portion  of  the  extidate  muy 
iiltiiniirfly  bi-eoine  ulisurhed,  leaving  n  cheesy,  and  at  times  a  cal- 
eareoua,  mass  behind. 

PericardilU  hemorrhagica  acuta  may  destroy  life  within  a 
few  days.  When  the  ui:iludr  is  chronic,  its  prognosis  is  essentially 
that  of  the  scorbutUB  or  other  primary  affection. 

An  c-fTusion  of  whatever  nature  that  forms  rapidly  and  to  a 
lai^  amount  is  always  serious,  hecause  time  is  nut  alhiwed  for  the 
system  to  adjuHt  itself  to  the  altered  conditions.  Such  a  case  may 
Speedily  prove  faul.  If  the  inilammaliun  extends  to  the  myg- 
esrdium,  or  if  thie  latter  haa  undergone  previous  degeneration, 
the  hi-art-inu»ck'  will  he  ill  prepared  to  sustain  the  pressure  ex- 
erted by  the  fluid  confined  within  the  tense  and  resisting  sac. 
Serious  cireulstory  and  respiratory  embarrassment,  or  the  possibil- 
ity of  fatal  syncofK-,  render.^  \\n-  iiiiriicdiaii-  prognosis  nio.«t  grave, 

Acnte  endocarditis  is  a  serious  complication,  and  the  existence 
of  •  chronic  vahnilar  lesion  oc*'asioni<  n  degree  of  gravity  wJiich 
might  not  be  the  case  if  the  pi-ricin-'lilis  existed  iili>nc.  If  lln'  dis- 
ease occurs  in  a  person  with  acute  or  chronic  nephritis,  or  if  pul- 
monary tubereulosis  coexists,  the  patient  i»  hardly  in  cmidilion  to 
successfully  cope  with  the  occurrence  and  long  duration  of  an  exu- 
dative pericarditis.  Moreover,  coming  i)n  as  it  does  Imviird  iho 
end  iif  i-hriiuic  nephritis,  the  ]iericarililis  conlribules  largely  to  the 
fatal  result. 

Finiilly,  einjdiasis  has  hifn  reiientedly  laid  on  tlic  seri-ms  na- 
ture of  [K-riearditis  in  chililreu,  owing  to  the  fretjucncy  with  which 
it  implicates  the  henrl-niuscle  and  the  strong  likelihood  of  its 
leading  to  eardiae  dilatation.  In  children,  therefore,  the  innno* 
diale,  as  well  as  the  ultimate  priif;Tioi-is,  is  Ncriinis.  Iri  oM  pi.-nplo 
and  thow'  enfeebled  by  whik*  I'hi-iiiiic  malady  that  has  brought  them 
to  A  State  of  cachexia  there  is  small  likelihood  of  the  patient  lur* 
viving  until  time  can  bring  alioiii  nli«i>r|ilion  uf  the  etfu-inn. 

In  all  cases,  even  when  death  does  nut  result  directly  from  the 
acute  inllanmiatory  or  exudative  process,  there  is  a  portsibility  of 
ihc  heart  being  crippled  by  inflammatory  damage  to  the  myocar- 
dium, or  by  partial  or  total  obliteration  of  the  sue.  Of  the  324 
cases  analyzed  by  Brcilung,  there  were  circumseribed  adhesions  in 
111,  and  complete  adhesion  of  the  pericanliuin  in  i3.  The  remotis 
prognosis  depends  upon  the  richness  of  the  exudate  in  fibrin;  in 


SA  DISEASES  OF  THE  HEART 

such  the  likelihood  of  adhosinus  is  the  greater.     Pericardial  in- 
flaniiuatioii,  therefore,  of  whatever  nature,  should  never  be  looked 

it|icTi  iis  li  Irivial  comiilaiut. 

Treatment.— We  jKJssesa  no  tneaoB  of  arrcBting  an  attack  of 
pericardilia,  and  therefore  we  must  eontent  ourselves  with  en- 
deavouring to  roiidiut  llie  rhenniarisui  or  other  affection  in  the 
course  of  which  pericardial  jntlanunation  oecura,  in  the  hope  of 
preventing  the  latter.  If,  nevertlieless,  the  sac  l»ecoiiies  involved, 
we  must  strive  to  lessen  the  severity  of  the  process,  and  this  fail- 
ing, to  relieve  §_vniptonis  and  sustain  the  powers  of  life  until  ihe 
disease  coioes  to  a  natiirid  lerrniiiatlon. 

Inaiimuch  ae  we  are  powevlees  to  abruptly  terminate  pcricar- 
ditiw,  and  it  ooeur;^  iiirnr  often  in  ilic  rourse  of  articular  rlicinna- 
lisni,  every  possible  ciTorl  should  be  made  to  cut  short  or  mitignlo 
the  intensity  of  the  rheiiniiitic  attack.  This  is  no  place  to  discuss 
the  treatment  of  tiie  latler  affection,  yet  I  wish  to  record  my  con- 
fidi-iice  in  the  salieylic-iiidd  treatment.  cs]ieeially  in  methylsalicyl- 
ate,  linili  locally  and  iiiii-riially.  If  rliis  is  not  a  specific,  we  at  all 
events  possess  nothing  Iicller,  ami  niu^t  await  the  time  when  defi- 
nite knowledge  of  its  nature  may  supply  u^  with  an  efficient 
weapon  against  rhctiniaii^rji. 

The  importance  of  iihf/sicfit  rest  cannot  he  too  strongly  in- 
sijtted  upon  whenever  U'Vit  or  nther  rheuunitic  s\nHptoms  make 
tlieir  appciiratiee.  This  is  iiartinillarly  wise  in  the  ca^-i'  of  children 
who  have  an  old-staniling  valvular  lesion,  Sueli  children  ought  to 
he  swn  liy  tiie  finiiily  iloelor  wliencvor  .lorc  throat  or  other  sus- 
picions syuiptoni!-  iiri-'c.  I'liysical  cxertii>n  liy  Inercnsing  the  force 
and  frci|iiciiey  of  cardiac  cmt  rue  lions,  tends  mil  only  to  intensify 
pericarditis  when  it  is  already  present,  but  may  even  determine 
its  developuieni  in  the  wtnie  way  that  use  of  a  rheumatic  joint 
may  agsravate  the  arTJiritis,  If  an  adult  is  ninvilling  lo  iiuhinit 
to  rest,  he  obould  be  iuforincil  of  the  p<i--iliility  ot'  eudorardial  or 
perieurdial  iiitlanimatiou,  uiid  tlin^  |ii'i'lNip>  In-  indu'-ed  to  take 
projier  care  of  him-df. 

When  pcricardiliK  once  fct^^  in.  measures  are  indiealed  to  lessen 
its  intensity.  Vesication  of  the  prurordia  wa?  ouee  extensively 
used  for  this  purpose,  ami  there  arc  still  many  physici«ns  who 
lielicve  in  the  eflicaey  r.f  this  trentmcnl  in  the  initial  stage.  Per- 
sonally, I  am  sceptical  of  the  iiiHucnee  of  lilislers  in  this  reganl, 
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and  believe  lliat  niiUior  imtasures  will  do  just  tis  iiiucli  good,  wliilo 
at  tbe  »ame  time  saving  the  patient  from  tbe  paia  aiul  dLtconifort 
of  a  large  blister.  The  real  benefit  of  vesit-ation,  in  m.v  opinion, 
»  foiimi  in  tbe  relief  of  imin.  htkI  tliiTeforc  1  think  it  U  prefer- 
able lo  adopt  Hmali  bliniprs,  a  fresh  one  ln-ing  ftppltcd  so  30011  as 
the  previous  one  has  filled.  Thb  is  the  plan  advocatrd  by  Catnn, 
b«'an*e  of  the  ease  10  pain  thu»  atTordt-d.  I  have  bad  no  great 
experience  with  this  mode  of  Ireatnu-m,  lipfniisi'  I  prefer  the 
ftpplicution  of  cold  to  the  cariliac  area.  I  know  that  countei-- 
irritatioD  often  eases  tbe  enffering  occasioned  by  iiitlanimution 
of  serous  membranes,  and  therefore  advisi-  ilint  if  coM  i:>  iint  widl 
borne  and  the  intenaily  of  the  initial  pain  jceiiia  to  nail  for  sumo 
meawnre  of  the  kind,  that  this  be  a  sinapism  miide  of  Knglish  mus- 
tard bv  the  nurse,  and  that  it  be  left  on  nntil  the  »kin  becomes 
thoroughly  reddened.  When  the  nuistard-draiii;ht  h  removed,  its 
plaice  may  be  #n]>p1tfd  by  a  poullicc  ur  hy  Imi  foiiu-iitation'^.  Moist 
heal  to  the  pnecDrdinm  givea  great  relief  in  snnie  eusos,  and  is 
mticb  extolled.  liiiberls  applies  2  or  H  Icocljes  over  the  heart  in 
snilnble  ea*e»,  but  as  a  rule  finds  poiillieing  in  the  early  stapc  gives 
positive  relief  to  pain. 

T.*e9  is  a  strong  advocate  of  the  contiunous  use  of  the  ice-bau, 
and  iisscrtis  that  it  nol  f^nly  gives  comfort  by  allevintiiii:  piiin  and 
pal]iilation,  hnr  tend*  to  niiiignU-  liic  si-vcrily  of  Hn-  iTirtuiiimtitory 
proci-M.  This  mode  of  treatment  has  always  appealed  to  me  as 
rational,  and  in  all  cases  in  whidi  1  have  «ecn  its  use  faithfully 
tried  it  has  appearcil  to  be  very  comforting  and  a;:reetdjb-.  Tlie  i'-i'- 
hag  nni!>t  be  light,  so  as  not  to  nppprss  ihe  |mlicnt  by  its  weight, 
and  should  he  held  in  place  by  a  curd  passing  around  the  neck. 
As  the  sufferer  is  usually  in  a  senii-rcciindieni  pM-iiirr,  the  hag, 
thus  suspondeil,  rests  lightly  on  the  pr.ccordia  witlinni  danger  of 
slipping  off.  Funberniore,  the  ice-bag  must  not  lie  allowed  to  rest 
against  the  bare  skin,  as  it  is  apt  to  occisiiui  irritation,  but  a  small 
piece  of  dry,  thin  cliilh  jf  lo  be  interjMiscil  hr-twcm  the  surface  "f 
the  chest  and  the  hag.  In  this  manner  the  bag  is  generally  well 
bomo,  when  Wforu  it  could  not  be  endured.  Children  are  soinc- 
timv*  uneasy  at  first,  yet  if  the  application  of  enld  is  finnly  in- 
BUted  u|Kin,  they  not  only  learn  t<i  l<ilcr,'it''  it.  hut  aetiijilly  find 
it  soothing.  Should  idiofiyncrasy  render  an  individual  alwohitely 
intolerant  of  cold,  then  it  may  be  replaced  by  poultices.    Hot  fo- 
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Ricntotioiis  are  objeclioiiable  on  account  of  the  liabiliiy  of  their 
wetting  the  clothing,  jind  of  a  chill  wIr-ii  tlio  dothis  uro  I'Laiigcd. 
In  the  employnient.  of  the  [X)ultice  due  attention  shoiil<l  be  paid  to 
the  prineijile  that  to  be  ettioaciuus  it  nm»l  be  liot,  not  im-rcly  wunn, 
uiul  imi!(t  be  n-placed  b_v  a  fresh  one  ao  s(Min  as  it  gro»vs  cool. 
When  at  length  poultices  are  discontinued  the  surface  of  thv  chest 
roust  1)0  ooviTi-d  by  a  hiyvr  of  cotton  or  tlannol. 

Treatment  in  the  inflammatory  Btape  is  largely  symptomatic, 
and  in  most  casi-a  eomotbinf;  mono  than  either  heat  ur  cold  n  re- 
quired to  allay  pain  and  restleesnesa.  In  mild  cases  an  anodyne 
liniment,  as  hclladoniia.  c-hloroform,  or  one  cont^iininjf  morphine, 
may  sufKcc,  and  should  be  tried  before  recourse  is  had  to  internal 
medication. 

When  pain  and  rtwrlessiits*  are  severe  nothing  is  so  aerviceablo 
as  opium  in  some  form.  In  the  case  of  adults  a  hyiiodcnnic  of 
morphine  is  tho  best ;  to  children  it  is  far  better  to  give  the  n-medy 
by  the  mouth.  Their  weil-knowni  susceptibility  to  the  drng  makes 
it  advisable  to  try  the  effect  of  codeine  before  rwsortinn  to  opium 
or  morphine.  In  some  ca^es-it  will  1h-  found  that  a  combination 
of  codeine  and  sodium  bromide  will  act  efficiently  and  render 
more  jKiwcrful  remedies  unnecessary — a  consideration  to  be  al- 
siys  borne  in  mind  with  children. 

6i^sidf)>  allaying  pain  iiml  tpiietiiig  the  little  Huffercrs,  thew 
■gentfi  tend  to  lessen  the  violence  of  heart-action — a  desideratum  of 
inipttrtance — antl  to  promote  sleep.  Insomnia  is  often  very  trou- 
blesome, and  when  not  overcome  it  contributes  greatly  to  rbe  pa- 
tient's norvousness  and  inability  to  bear  well  the  strain  of  a  pro- 
Iracled  illneJss,  which,  like  |»ericarditis,  makes  great  dcmandft  on 
the  patient's  powers  of  endurance.  An  opiate  (Steadies  the  nerves, 
and  if  it  doe«  not  too  greatly  di)»turb  dig(%tion  and  secretion  I 
believe  it  cruel  to  withhold  it  in  cases  characteriitetl  by  the  fore- 
going symptoms. 

Cough  is  an  annoying  feature  in  some  cases,  and  when  this 
M  so  it  affords  «n  additional  reason  for  the  administration  of 
codeine  or  morphine.  A  prefernble  remedy,  however,  is  heroin, 
which  to  an  adult  may  be  given  in  the  dose  of  ^  grain,  and  to 
children  in  proportionately  smaller  amounts.  It  not  only  allays 
cough  cHicienlly,  but  is  devoid  of  the  un])lea»ant  after-effects  of 
morphine. 


1 


PEBICABDITIS  WITH  EFFUSION  89 

Nausea  and  vomiting  may  in  some  cases  tax  medical  skill  to 
the  utmost,  and,  as  in  a  recent);  observed  instance,  defy  all  at- 
tempts to  allay  them.  In  such  an  event  it  becomes  necessary  to 
stop  oral  administration  of  food  and  medicines,  and  to  rely  on 
enemata  in  the  hope  of  the  stomach  becoming  quiet. 

Fever  does  not  always  require  antipyretic  treatment,  but  should 
it  persist  at  102°  F.  or  higher  it  may  be  reduced  by  sponging. 

In  this  early  stage  rapid,  violent  action  of  the  heart  is  often 
present,  and  seems  to  call  for  quieting  measures.  Digitalis  does 
not  appear  to  me  to  be  indicated,  for  tachycardia  is  now  not  a 
manifestation  of  weakness,  but  of  irritation,  and  in  my  experi- 
ence the  heart  does  not  bear  kindly  attempts  to  slow  it  by  digitalis. 
Neither  should  aconite  or  veratrum  be  prescribed  for  this  purpose, 
since  they  are  too  depressing,  and  the  heart  is  likely  to  need  all  its 
reserve  force  before  the  struggle  is  over.  I  believe  no  therapeu- 
tic measure  is  more  efficient  in  quieting  the  organ  than  an  ice-bag 
worn  continuously. 

The  routine  administration  of  digitalis  is  objectionable  in  any 
form  of  cardiac  disease,  and  in  pericarditis  is  especially  so.  The 
real  indication  for  its  use  in  this  affection  is  not  merely  rapidity 
of  the  pulse,  but  feebleness,  together  with  rapidity.  Therefore, 
should  the  unchecked  tachycardia  begin  at  length  to  tell  on  the 
heart,  or  should  the  organ  furnish  signs  of  dangerous  dilatation 
with  scantiness  of  urine  and  other  evidences  of  visceral  conges- 
tion, then  it  is  well  to  prescribe  digitalis.  The  hypodermic  ad- 
ministration of  digitalin  does  not  seem  to  me  so  reliable  or  effec- 
tive as  the  internal  use  of  a  fat-free  tincture,  or  of  the  infusion 
in  moderate  doses,  10  drops  of  the  fonuer  and  a  tablespoonful  of 
the  latter  to  an  adult,  and  to  a  child  a  proportionately  smaller 
amount  every  four  to  six  hours. 

Strychnine  is  a  heart-tonic  which  cannot  be  dispensed  with  in 
this  stage.  Its  dose  does  not  need  to  be  large  at  first,  perhaps  tiV 
if  the  patient  is  grown,  .3  or  i  times  a  day.  It  may  be  given  by 
the  mouth,  but  under  the  skin  is  preferable,  since  its  action  is 
more  direct  and  powerful. 

There  is  always  a  more  or  less  pronounced  tendency  to  con- 
gestion in  pericarditis,  the  liver  feeling  the  brunt  of  the  attack, 
and  hence  hemg;  usually  palpable.  Consequently  it  is  well  to  re- 
lieve visceral  and  portal  congestion  by  a  mild  daily  laxative,  calo- 
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iiitl  or  a  saline  aperient  water.     Vigorous  depleling  measures  in 

the  ill  flan  III  HI  tory  stage  are  Iiarmfiil,  however,  ratlier  tlmii  1m-uc- 
tieial,  iitiJ  should  be  rc!^erved  against  tlie  time  ^vlieu  Huid  nccuinu* 
la t ion  occasions  distress. 

Food  muat  i>e  light  and  nutritious,  consisting  largely  of  milk 
and  nourishing  aonjis  and  bniihs,  into  which  a  raw  egg  has  been 
driippcd.  If  fever  is  n^t  liiph.  and  the  patient's  condition  de- 
mands heartier  food,  this  nuiy  he  given  in  the  form  of  chicken, 
raw  <iyslers,  a  bird,  or  a  .sniali  pi(?ee  of  carefully  hroiled  lieefsteak, 
with  toast  or  light  hi^euil.  An  occasional  eggn<ig  is  aho  excellent. 
It  is  better  to  feed  these  palit-nts  often  and  in  small  amounts  than 
to  snpjdy  them  witli  a  hearty  meal  only  3  times  a  day.  Pure 
or  sliglilly  acid \i luted  water  slinuld  he  given  freely  so  long  as 
feVer  and  thirst  aro  ])resonl.  It  uUn  promotes  excretion  and  pro- 
tects the  kidneys  from  the  injurious  effects  of  toxins.  In  most 
cnt^c*  >kilfiil  nursing  is  far  more  npce-ssary  and  beneficial  than 
nLL-di<';ili<>ii. 

Treatment  in  the  Stage  of  Effusion, — With  the  appearance  of 
exudation  and  abatement  of  active  inllauimation,  symptom.*  of 
pri'ssiire  supervcni'  and  deinaiid  nttenlinn.  The  objert  of  man- 
agement is  now  llireefnjd:  1 1  )  to  re-^trict  the  rapidily  and  amount 
of  effusion,  (i)  to  nid  the  heart  in  its  attempt  to  maintain  circula* 
linn,  i;i)  to  proiiniic  rcinoviii  of  ilip  exudate  by  absorption  or  other- 
wisi'. 

In  tny  npini'iu,  il  is  very  liuubifnl  if  we  poswM  any  mcnmt  of 
liiiiiliiif:  the  amount  of  effn.-iiim.  wince  we  have  no  criterion  by 
which  til  ciiiniiitc  the  cftiricncy  nf  measure*  employed  in  any  given 
cii!ti}.  A  siiigli-  hu-fii-  blister  !•]■  il  sncec-sMiiu  nf  sniaili'r  imh-^  over 
the  prifcordia  is  roeonuueiuled  by  some  iiuthori';  hut  what  assup- 
ain'e  have  we  that  the  wiilidrawal  nf  wnim  in  iinywise  diminishes 
the  aniciunt  pmired  out  in  tin-  i-ac  '.  A"  a  matter  of  fael,  the  (juan- 
tiiy  of  the  exudate,  and  tJie  rapidity  of  it-,  formation,  arc  detei^ 
mined  by  the  intensity  of  tin-  intlnnuimlioii.  If.  therefore,  we  are 
to  len-^en  the  amount  nf  effuvion.  we  luin^I  reitmiii  the  activity  of 
the  iiilbiiuuialnry  pn.ce".  Mi-it.-iires  to  llit»  end  have  idready  W-en 
discussed,  and  although  niidnuhtedly  they  should  be  employed, 
their  utility  is^  open  to  doubt.  I  pa**,  llirrefnrc.  to  the  considera- 
tion of  the  .'■econd  objei't  of  irc-atiueut. 

lu  some  cases  effusion  tuke:^  itlaee  with  siicli  i-apidity  and  in- 
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duces  such  urgent  pressiire-sjnuptoraa  that  surgical  intcrforencft 
bus  lo  be  resorted  to  witliout  di-lay.  More  oftoii,  however,  inJi- 
cations  of  preHflure  appear  iilowly,  and  time  is  afEordcd  for  ii  Iriul 
of  tiiedieiiial  treatmenl. 

AOnoIutc  rest  is  now  iuiixrrutive,  uiul  the  piitient.  if  oIJ  enough, 
mast  be  advised  of  the  neceasiiy  of  refraining  from  any  »itdden 
movement,  lest  it  ooeasion  futal  Kyneo]»e.  He  should  be  supported 
in  a  semi -recumbent  posture  by  a  lied-rf-st  or  jiiltowe,  tini]  he  must 
not  be  idlowed  to  sit  up  to  take  nourishnionl  or  me'licine,  lie 
should  be  disturbeil  as  little  ns  possible  for  the  purpose  of  examin- 
ing the  heart. 

'I'lie  state  of  the  circulation,  as  sbowti  by  pulse  and  venous 
engorgfuient,  is  to  be  eareftilly  wuiched.  iiml  i'o  long  as  the  quality 
and  rate  of  the  pulae  remain  good,  strychnine  may  he  the  only 
heart-tonie  reiinired.  So  soon,  however,  as  the  luilse  shows  tlicro- 
lism  i>r  irregularity  in  furee,  size,  ami  f'rcijiicncy,  tirieturi'  of  I'lil- 
free  digitalis  must  be  ordered  in  dosea  suitable  to  tho  age  of  the 
patient — to  un  adult  1"  ilrops  every  fmir  \«  si\  hours. 

The  daily  (jnantity  of  nriue  shouhl  be  accnralcly  noted,  and  in 
tbe»c  cases  a  pronounced  falling  off  of  its  amount  is  an  indication 
for  digitalis,  even  lliough  the  pulse  remaiuii  fairly  good. 

Careful  examination  of  the  liver  will  always  detect  more  or 
lesi*  eng'irgemenl  of  this  orgiiii.  I'iil|)iitinn  of  the  liver  is  often 
painful  or  unnalisfaetory  by  reason  of  abdominal  dititention,  hut 
we  know  by  experience  and  deiliiction  ihiit  ^tiisis  within  the  por* 
till  system  is  taking  place,  and  hence  liydrngoguc  callntrtio  rorni 
an  iini>ortant,  nay  an  indispensable,  part  of  our  therapeutic  meas- 
ure* iu  this  stage.  By  depleting  ihe  portal  RVslem  catharsis  aids 
in  maintaining  the  venous  circulation.  Tuntead  of  weakening  the 
patient,  it  adds  materially  to  hi-'  comfort  by  lessening  epigastric 
pain  and  relieving  abdominal  pre.ssnre. 

Slffp  should  be  induced  by  a  hypnotic,  for  nothing  will  more 
surely  tend  lo  exhaust  the  nervnu*  i*ystem  ilian  in.somiiia.  I  have 
<onietimei«  fnnnd  that  the  addition  of  a  J  or  J  grain  of  codeine  to 
a  sniphonal  powder  insures  ihe  iietion  of  Ihe  hitter.  At  this  stago 
morphine  or  a  preparation  of  ojiimn  is  to  be  given  with  very  gient 
caution.  It  may  lie  indicated  by  dyspiuea  or  restlessness,  hut 
actuul  danger  attends  the  administration  of  the  drug,  ihrougli  its 
depression  of  the  reapiratory  centres.    If  it  be  given  to  allay  the 
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djsiina-n,  atropia  should  alivaya  be  ndtted  to  the  morphine,  because 

of  its  wcll-knuwii  etTeet  iii  deepening  respiriitiuti. 

The  passive  congtstioii  within  the  abdomiiia!  cavity  impairs 
digestion  and  lessens  absorption,  yet  nonrishraeiit  i«  imperntivcly 
damiindL-ii,  I>olh  hy  the  ueive-eont res  and  heart-nmscle.  Only  such 
food  iibonid  be  giren  ai^  can  be  easily  assimilated,  and  as  but  a 
small  amount  sbnuld  be  taken  at  a  time,  it  shtiiilil  l>e  eoneeniraled 
and  highly  niitntiouw.  Some  of  the  prepared  foods  will  now  be 
found  U)  be  of  great  serx'iee, 

When  by  tlie  siilwideTice  of  tlje  pyrexia,  if  that  has  existed,  it 
h  judged  that  the  active  inflammatory  process  has  ceased,  or  when 
repented  esiimiuiitions  of  the  huarl  indicate  that  the  amoiini  of 
effusion  is  staiionary.  the  ipiery  naturally  arises.  What  niean^  aro 
to  he  employed  for  'Wt  reniovaU  8htill  un  attempt  lie  made  lo 
prouiolp  ibiii  hy  absorption,  or  shull  paracentesis  pericardii  be  per- 
fi>rmed(  Thij-  brings  u]i  the  i|iK'>-tion,  i^  absorption  of  the  clTii- 
pion  poi^sihlfl  (.'liiiieiil  cNpi'rii-iiee  certainly  gives  an  afhrmative 
answer.  Tlieoretically,  absorptinn  of  the  exudation  may  be  hin- 
dered or  prevented  by  an  ubnndunt  coating  of  fibrin  over  the 
Hurfjici'  iif  l!n'  pcricnrdiiini  Mhcn-by  tin-  Ihnii  cannot  reach  the 
lymphatic  sjmi'cs,  or  in  cfinM-ipience  of  great  \-enoufl  i^fasis  the 
lynipliHiii'  vcMi-ls  may  bi-  :-iirclnirj;i'd,  and  the  How  in  ibem  be 
too  ^!iiggi-li  to  pP'iuoie  active  ali^or]iiion.  Xeverlbeless.  partieii- 
Inrly  in  rbcuniiilii.-  caws,  experience  alTords  uhundanl  proof  of 
the  freipient,  even  rapid,  abjiorption  of  extensive  pericardial 
cffu^iun. 

Therefore,  T  believe  tlie  physician  i"  culpable  who  refuses  to 
make  ihe  attempt  at  least  tn  curry  off  the  fluid  by  a  resort  to 
diuiiiii-  and  cathariie  reinedicn.  A  grciil  ilegree  of  venoiii'  stasis 
often  iK-uti'iilizi'ii  the  effect  of  diuretics  until  con;zestion  within  the 
reiitil  veins  bus  lii'i'ii  relieved  by  resort  to  liydragngur  catliariicii. 
The  two  classes  of  remedies  shmrbl  lie  conjoim-il  iliercfore.  In  my 
opinion,  the  itifii«i'iii  of  rliuit'ih's  affords  the  liesl.  means  of  estab- 
lisliing  frc-e  diiirfsi>.  A  iab|i'sp<»>nful  ir>  begin  with  may  be  fld- 
niinislerc'!  to  an  adidt  every  fonr  hnurs,  while  the  piilient  also 
receives  daily  snnif  unirritating  eiithartic,  cupable  of  inducing  a 
number  of  enpiou^  watery  stools,  I  have  ^een  truly  a-'liuiisbilig 
results  follow  such  a  plan  of  trcHtmcnt,  This  is  well  illustrated 
by  the  ci!*e  of  h  boy  of  seven  years  with  mitral  regurgitation  of 
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rheumatii?  origin,  in  a  atate  of  jjerfect  coiiipensntiou,  who  had  beoD 
!iii<Jer  urcaHoiiiil  olisiTVulioii  for  a  yvar. 

On  ilajr  9,  isy3,  he  develo|jp(l  what  ii])iK-ared  to  be  a  mild  fase 
of  follicular  tonsillitis,  for  which  hi-  rfi'fivpd  ii|ipr'i|iriiik'  Ircat- 
metil.  Thrw  days  later  he  wa-<  ii-iwrti-d  nut  so  well,  and  al  my 
Yisit  that  same  day  he  was  found  lo  have  a  Icniiioiutiii-c  of  lOl"*  i\ 
He  complained  of  vague  pains  in  the  kncM,  whtcli  were  not  red- 
dened or  jiwollcn,  hut  showed  an  crythmia.  As  the  attack  was  iin- 
doiihtedly  rUeuinalie,  salicylate  i»f  :*oda  was  ordered,  and  as  the  boy 
lived  in  a  suburb  he  was  put  in  charge  of  a  local  physieiaii.  Jlay 
28lh  I  wa*  linked  to  see  him  again,  when  a  prarconlial  fremitus, 
whieh  disappeared  uprm  pri-ssiire,  and  a  sofl  lo-iirid-fni  niiinnur, 
quite  different  from  his  endocardial  one,  with  which  I  was  so 
familiar,  left  no  doubt  of  the  existence  of  an  acute  perieanlitis, 
The  attending  |jhysieinn  stated  tli^i  thenc  frielion-miirnnirs  had 
develo[i(^d  a  few  days  previ- 
ously. By  June  5lh  the  aetual 
increase  in  the  area  of  cardiac 
dulnes9  gave  evidence  of  the 
occurrence  of  effunion,  though 
the  enrdiae  impulse  and  frie- 
lion-sonnds  still  persisted  over 
the  body  of  the  organ.  Py- 
rexia was  moderate,  pulse  120. 
of  good  ipiidily.  ami  respira- 
tioDi^  were  accelerated.  An 
iee-bag  had  been  worn  most 
of  the  time  since  May  28th, 
although  pain  had  at  no  time 
l)een  a  very  markeil  feature. 
From  BOW  on  the  exudation 
inen>a!i<il  steadily  in  amount 
until,  by  June  2Sth,  the  ex- 
treme limits  of  cardiac  dulness  reached  fnuii  jiisl  within  the 
right  nipple,  quite  to  the  left  axillary  line,  far  outside  the  easily 
Ifw-ftted  apex-beat  (see  Fig.  20). 

The  persistence  of  the  pericardial  mb,  somewhat  less  intense, 
to  he  sure,  together  with  pulpaUle  canliat'  iiripnisc  over  the  body 
of  the  heart,  and  the  di»tinetneiid  of  the  hcartiiound.4  and  of  the 
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iiiitrnl  regurgitant  iimnmir,  were  ihouglil  to  indicato  the  csirtcnco 
of  adliesifiTis  on  the  arUerior  surface  of  tbe  orpaii  and  to  have 
jirevt'UtL'd  tlie  effused  tiuiil  fruui  covering  over  the  licart.  Tlial 
the  fffusion  was  coneiJorable  was  evinced  by  the  great  di^teiiiion 
of  the  sac  laterally  and  downward,  by  great  pressure  upon  the 

lungs,  and  pri.iniMiii I  fircnhitoi'v  einharraf^inent.     There  were 

uiavki'd  fjiiniwi-,  dir'ti'iilioii  nf  tht.-  siipertieial  veins,  great  euhirge- 
ment  and  tenderness  of  the  liver,  and  flight  ankle  oedema.  Respi- 
rations were  iS,  pulse  140,  snuitl,  and  dicrotic,  hut  still  regular. 
Salicylate  ^jf  soda  had  been  diseuntinued  upon  appearance  <if  thi? 
effusion,  lest  it  might  too  greiirly  dejiress  the  heart,  and  as  the 
scanty  urine  was  highly  aeid,  bicarbonate  of  soda  and  citrate  of 
potash  had  been  sub-tiiuted.  As  digitalii-  and  mild  catliartic*  had 
fiiili-d  !■!  appreciably  diminish  the  nniunnt  of  effusion,  surgical 
intprferenee  wn;*  dccidwl  upon. 

The  selection  of  the:  site  of  puncture  was  left  to  ine,  aud.  be- 
lieving tliaf  in  eonM'i]uence  of  adhe-iuns  over  the  front  of  the 
he:iri  Mii'  i'\iiii;itiiiTi  c-iuld  he  luniii  siirelv  reached  at  some  lateral 

l".lrii,  I  selected  the  fifth  U-ft 
iiiii-r-pacc.  between  the  a]M-x- 
iui])ul!«i-  and  the  outer  margin 
.if  thitne-^s  (Fig.  21).  Aeeord- 
iugly  the  siurpeon  jutrtiduced 
lii-  rrocar  in  that  situation  and 
iilifiiiiicil  rtiiid.  Tliij^  was  dis- 
lincily  Moridy  in  np]>earflnce 
ami  •^"  -urprisc'd  the  operator 
ihar  afUT  ])cririitiinc  an  ounce 
•  •r  two  to  fluw  h''  withdrew  his 
cannuhi  for  tlic  purjiosc  of  dis- 
cus-ing  llie  ^igiiifieauce  of  the 
Mood.  We  eonchided  it  WH#  a 
liii  iiiMt'rhiigie  ffTusioii,  and  ad- 
vised a  fre^li  tiipping.  This 
was  now  objecied  to  by  the 
j>a rents  on  the  ground  that 
■mec  at  ii  time  wnn  enough, 
and  a  repetition  of  the  prneedurc  wn«  deferred,  Ii  was  never 
reiwatfd,  liowevcrj  and  beeause  of  the  following  considerations: 


t'lu.-Ji. — i  111   V\B1"U-  SiTl.-  T-rt   IVkiTI  Mt 
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The  great  obstacle  to  absorption  was  believed  to  lie  iu  fhe  enor^ 
minis  congeslion  within  tlie  [lurtal  system,  and  the  boy's  dis- 
tress was  due  not  so  much  to  jiregsure  from  tbe  effusion  ns  to 
iLf  extreme  stusi*  within  the  nbdonicn.  Tappinf;  tlie  pericar- 
dium might  relieve  the  heart,  bin  with  all  the  fomlitions  pres- 
ent in  the  mitral  regurgitation  for  the  maintenauce  of  hc-patic 
engfjrgement  il  could  not  materially  iiiipruve  the  state  of  tilings 
in  the  portal  system.  Consequently,  with  the  beart-innacle  sliow- 
ing  no  very  thrcjileuiiig  signs  of  failure,  it  was  thought  best  to 
make  one  last  vigorous  oiislanght  on  the  stasis  within  the  h<?pntic 
v(i<j«;K  Accordingly  a  driicbin  of  the  saturated  solution  of' 
Epsom  salts  was  ordered  hourly  until  it  begun  to  exert  ctTect. 
At  the  same  time  a  drachm  of  the  fresh  infusions  of  digitalis 
made  from  English  leaves  was  ]>rcsfrilied  ei'oi'y  four  honrs.  Tho 
results  were  astonishing.  Several  doses  of  the  uniguesia  sid- 
phnte  wtre  taken  next  moniing  wiihnnt  any  very  uuirkrd  effeets 
upon  the  bowels,  but  instead  tlie  kidney.«  began  lo  an,  and  in 
tbe  next  twenty-four  hours  diuresis  amounted  to  something  like 
8  (juiirls.  X()I  only  did  the  pnlir<nl'K  dy»pnfir*a  Ics-SfU.  but  the 
area  of  cardiac  dultiess  began  ]H'omplly  to  diminish  in  size,  the 
liver  became  softer  and  less  tendt-r.  and  the  patient's  improvement 
was  clearly  noticeable  even  to  liis  parents.  The  salts  were  coi 
tinued  daily.,  though  with  gradntiily  iliniinishing  amounts.  After 
two  or  three  flayn  simp  of  sipiilU  wa-  added  to  the  infusion  of 
digitalis,  and  the  progress  townnU  recovery  cunliinied  wirlioiit  in- 
lermption.  This  little  |jinieitt  lived  nearly  three  ywii'!^.  iiml  then 
died  from  a  fre.sh  pericarditis,  with  signs  of  dilatation,  but  not 
effusion. 

Some  are  sceptical  coucemiiig  tbe  cllicaey  of  medicinal  treat- 
ment in  prfjmoting  absorption,  basing  tlieir  objections  on  the  fact 
that  absorption  sometimes  sets  iu  *i»ontiincon*Iy,  even  after  the 
pericardial  cffuiiion  Inis  remained  stationary  for  some  time. 
Nei-ertheless,  in  this  case,  the  eliuugc  for  tbe  heller  began  so  soon 
after  the  adniinist ration  of  fhe  magnesium-salt  that  I  believe  it 
can  be  justly  regarded  as  an  instance  of  propter  hoc,  not  post  hoc. 
Unfortunately,  the  result  of  tlierapeiitic  measurea  is  not  always  so 
brilliant  us  was  this.  The  effiisioni  pt-r-isis  in  spite  nf  hydragoguc 
cathartics  and  diuretics,  or  the  csudiition  take:*  place  so  rapidly 
and  copiously  that  it  threatens  to  overpower  the  heart  hefore  time 
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is  allowed  for  romerlios  to  ^xert  their  effect,  tn  either  event  the 
[xrioard  ium  oiiglil  to  \w  tapped,  and  it  is  best  not  to  delay.  It 
seems  to  me  tiieru  euii  Ik-  no  (|iie«tion  coDceriiin^  the  in<iic«tigD 
for  paruceriletiis  in  euch  eaws,  but  early  iu  the  di!»ea!»e  I  see  no 
call  for  siirgitrjil  interfcreiioe  so  long  a»  ulartaiug  pressuro-oymp- 
touts  do  not  suitvrvene. 

Sites  for  Punetun, — Properly  performed,  tliia  operation  i» 
safe,  and  ae  it  is  likely  to  nffonl  prompt  relief,  oue  should  alway* 
stand  ready  to  tap  whenever  such  intervention  is  indicated.  The 
indications  are  not  always  found  in  dyspnu'u,  eyaiiosis,  and  rapid- 
ity of  the  pulae;  these  syniptonis  are  present  in  all  cases  of  pori- 
viirdial  otTiijiion  of  eonaideraWe  amount,  but  indications  are  present 
whenex'er  tbe  heart  shows  evidence  of  dangerous  wvulcnvs^  by  syn- 
copal Mttaek«  and  intcnnitteue«,  or  when  suffieient  time  having 
been  given  for  spontaneous  recovery,  or  for  absorption  through 
medirinal  treatment,  these  do  not  take  place.  Paracentesis  being 
dwiiled  on,  it  only  rc^niainit  to  select  a  suitable  point  for  punc- 
ture. Various  sites  (see  Fig.  21)  are  recommended,  and  all  aim 
at  reaching  the  fluid  most  readily  without  feur  of  vrounding  tlw 
heart,  internal  mammary  artery,  or  other  structnrpft. 

The  point  most  usually  recommended  is  in  tbe  fifth  left  inter- 
costal space  at  a  !*flfe  dLHtancc  from  the  inlernal  nianiinary  artery, 
y  y*  As  this  passes  downward  from  J  to  4  '"*"''  from  the  edge  of  the 
/\f  •lerniini,  the  needle  nmy  \>c  introduced  either  very  clow;  to  the 

«  Btemal  Imrder,  so  as  to  be  between  it  and  the  veasel,  or  at  the  outer 

side  of  the  artery  1  inch  or  more  from  the  l>one.  Itotcb  pre- 
fers (lie  liflh  right  int^-rspace  clone  to  the  jiternum,  sinew  at  this 
^~  point  rbe  sac  is  sure  to  be  distended,  oven  should  the  amount  of 

fluid  prove  smaller  than  is  anticipated.  Shattuck  has  punctured 
in  the  fifth  lefT  space,  I  to  2  inebes  ontiiide  tbe  ni|)|)l<*-line,  just 
within  tlie  left  lateral  bonier  of  cardiac  dulness,  where,  as  a  mat- 
ter of  fact,  I  advised  tapping  in  the  ea»e  narrat^iJ.  although  at  the 
time  I  was  not  aware  of  Shattuck's  recommendation.  The  objec- 
tion urged  again:<t  thi«  »ite  is  the  pottsibitity  of  wounding  tbe 
pleura  at  this  point.  This  ia,  of  course,  a  cogent  reason,  yet  if 
iho  sac  is  greatly  distended  it  will  ha»'e  pushed  the  border  of  the 
left  lung  well  aside,  and  the  i>crieflrdium  will  occupy  the  region 
normally  filled  by  tbe  lung.  In  my  case  fluid  was  readily  reached, 
and  ihe  surgeon  was  confident  be  did  not  touch  the  pleura.    An- 
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other  point  at  wbicU  the  aac  can  often  be  safely  ]»ierooil  in  cases 
of  osli-UBive  effusion  is  in  tlie  angle  Ijelweeii  tlie  left  margin  of  the 
xiphoid  cartilage  and  the  adjacent  eostnl  L'aitiU^ca.  Tlie  duid 
tends  to  gravitate  to  tlie  botloin  of  tlie  sac,  and  eonseijiiently 
wcipiis  down  the  diajihragnL  and  left  lolie  of  tlie  liver,  so  that  if 
the  needle  is  thrust  ujiward  and  backward  then'  in  very  little 
danger  of  wounding  ihe  diapliragni.  For  additional  parliculai^ 
ooncL-rning  lluracentL•^'il^,  as  well  as  incision  of  tbe  pcrieardinm, 
till-  readi-r  is  ret'i-rred  to  works  on  surgery. 

Whether  all  the  effusion  possible  ii-  to  bo  withdrawn,  or 
wLftbrr  only  ii  ijurtion,  sntficieuf  Ii>  ]cs«fn  ibe  prcs.'inrc  and  favour 
subseiiucnt  idisorplion  of  the  retnainder,  is  a  matter  riiat  must  De 
left  to  the  jud;;iiient  of  the  operator.  Personally,  I  advocate  the 
reniuvid  uf  the  whtde  or  of  as  mucli  &»  can  Ik-  taken  without  danger 
of  the  heart  eoniiiig  in  contact  with  the  point  of  the  needle. 

Theoruiical  cuufiideralions  suggest  tiie  exiioiicncy  of  following 
the  o[)eration  by  the  administration  of  diuretics  and  heart-tonics. 
The  latter  include  digitalis  and  its  congener^,  which  siislain  and 
strengthen  the  hcart-niiiricle  while  at  the  same  time  they  increase 
pressure  in  the  renal  artery,  and  thus  re-enforce  any  other  diu- 
retic remedies.  The  employment  of  such  agcntn  !*erves  to  deplete 
visceral  cungestiou  and  In  thus  enhance  the  bcnclit  derived  from 
the  withdrawal  of  the  fluid  wbicli  is  the  original  caui*p  of  iIlc  slii-*is. 

The  treatment  of  purulent  effusion  should  be  surgical.  Should 
the  nature  of  the  primary  infection  and  svmptunis  of  more  or  less 
pronounced  aepticieinia  suggest  that  the  pericarditis  is  suppura- 
tive, ihe  character  of  the  exudate  should  be  dctevniincd  by  exitloru- 
torr  pnncture,  and  if  this  prove  to  l>e  pus,  it  should  be  cvacuted 
without  delay  in  ait'ordanct-  with  proper  surgical  methods.  Lil- 
ienihal,  of  Xew  York.  repoMcd  U-fore  the  Xew  York  vVcadeniy  of 
Medicine  a  case  of  suppurative  jiericarditi*.  occurring  in  a  lad 
who  WHS  recovering  from  pueuiiL-itiia,  affecting  three  lobes.  Eight-  * 
sen  ounces  of  pn.s  were  withdrawn  at  the  rime  of  the  exjiloralory 
puncture,  and  40  more  at  the  time  the  sac  wa.-i  cut  down  upon  and 
oi>eneil.  The  pus  contained  numerous  pneitniococci.  Tbo  tem- 
perature had  been  irregularly  intcrniitteut.  f'oiuidete  rw'overy 
followed  the  operation.     Eucaine  was  used  a?  a  local  ana'Sthetle. 

HfFmorrhagic  effusion  is  to  be  managed  according  to  the  priti- 
ciples  governing  the  treatment  of  the  sero-fihrinons  fortn,  no  apo- 
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cini  iiidicatiou  for  troatiucm  being  presented  by  the  bloody  oharae- 

ter  of  the  effusion.  No  great  effect  is  to  be  exjiected,  however, 
from  either  ineiliciil  or  tiiirgical  Ireatmeiat  in  those  cjisc-s  iii  which 
the  nffet'tion  is  aasot-ialed  with  a  serious  blood-state  or  dyscra^ia^ 
and  nieasiires  sbDuld  be  directed  to  the  reiiiovnl  of  these  latter. 

The  jtubsoqiieut  uiauuf^euiem  of  a  patient  convalescing  from 
aeiile  pericarditiij  coiisi^tB  in  sm.-h  measures  as  will  rapidly  restore 
the  general  health  and  heart-tone  in  the  hope  that  the  organ  may 
not  be  left  scriniisily  damaged.  Wo  jKissess  no  means  of  eitlter 
preventing  adhesions  or   promoting   the  absorption  of  fibriiious 


CnAPTETl    II 

CHRONIC    PERICARDITIS 

Snt.:  Adhtrtnt  Pirieardium.  Synrf Ma  I'frieardii,  Cwtcrelio  Perieardii 
MU  Voneralia  Vordii 

Ciikosk;  pcricurilitid  may  Ik-  tii'viiled  into  two  preat  groups; 
(1)  Tliat  ill  whifli  il  involvps  oulv  iLi- Iwo  lavcr^  (if  tlio  sac,  pert- 
carditis  interna  chronica,  iiiiil  CI)  that  in  wliioh  iLe  procpsB  in- 
volves botJi  the  pericnniiiiiii  ami  metlinstinum,  pericardifis  in- 
terna ft  crtrrvu  clirotiifii.  In  hoili  of  llipse  forms  iiillaitininlion 
results  ill  the  fortiiutiim  of  filirous  tissue,  which  l>iii<is  the  parts 
more  or  less  closely  and  exteiisivelv  tii{reilier.  There  Is  still  an- 
other much  rarer  form  in  which  the  clironie  inflamiuation  is  asso- 
eialeJ  with  serous  ilisicniion  of  tho  sac,  and  is  lennetl  therefore 
chronic  pericarditis  u-ilh  effiis-ii)ii. 

Adherent  pericardium  is  the  term  most  commonly  a]i|)lied  by 
Englisli  writers  to  the  first  form,  while  the  second  is  kncwni  as 
chronic  adhesive  (s.  /ihroiix.  m.  iiiihirnlirfi)  wtliiislinopri'irnnlifin. 
Adherent  pcricardinui  lias  loufi  lit-en  recognised  by  pntliologists, 
hut,  owing  to  the  ilitticulty  of  its  dingnosiei,  escajwd  clinical  recog- 
nition, sithongb  it  i?  u  comparjilively  frei|iiciif  post-in orleni  find- 
ing. Out  of  SB  ease.-*  of  iiL-arl-di^euse  cNniniiii'd  iifti.-r  rlriitb  at 
St.  Mary's  Iloepital  from  ISOO  to  isti.1,  there  were,  according  to 
John  Broiidbent,  ."il   instances  of  adherent  pcrii'Hnlinin, 

Although,  according  to  HoixTis.  Sir  Saiiinel  Wilks  had  fre- 
quently called  attention  Ixjth  palholofrieally  and  clinically  to  the 
existence  of  chronic  tihrons  thickening  within  the  niedinTttinnm 
and  in»'oIvin)t  the  pericardinin,  I'hronic  indurative  meilia^tinn- 
pericarditii<  wan  first  sysieinaiicidly  dc^i'rilicd  by  Knssmaul  in 
1873.  In  1894  Ilarria,  of  Manchester,  added  another  valuablo 
contribution  to  the  subjeet  nntl  collected  all  the  published  cases. 
For  much  of  what  will  be  said  in  the  following  pagc-s  I  wish  to 
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express  acknowledgiiieiit  to  Harris's  monogrniih,  and  to  thank- 
fully acknowledge  the  slininUi.s  ilprived  llierefroiu.  It  haa  pn- 
nbled  me  to  give  more  intelligent  and  discriminating  study  to  the 
case*  which  have  come  to  my  notice.  I  now  sysiemalically  Wk 
for  indiuationa  of  ehronie  luediastinoperjcarditia,  and  discover 
them  many  times  when  otherwise  I  !^hlMlKl  probably  have  over- 
looked iheni.  L'liforliiiiiiteiy,  unti-mortem  observations  of  aeveral 
pronouui'pd  eases  have  been  made  In  which  post-mortem  corrobora- 
tion of  rlie  diagnosis  has  bi-en  f.h.-nied.  Several  instructive  and 
typical  inslaiici's  will  lie  narrated  in  these  pages,  1  wish  also  to 
express  my  indebtedness  to  John  Brojidbc-iit's  monograph  on  this 
subject,  as  well  as  to  Friodel  X'ick's  pajier,  Pericarditic  Psendo- 
cirrliosis  of  !he  I.iver,  in  whii'li  is  particularly  discussed  the  effects 
on  llie  liver  ntid  llie  prodiicliiiTi  of  ascires. 

Morbid  Anatomy. — The  morbid  anatomical  changes  found 
in  chronic  perifiirdilis  are  altno.'it  always  the  result  of  previous 
acute  ii]llaiiimaiiiiu.  Tlie  more  common  form  is  the  result  of  the 
orguriiifalion  of  ihe  tibriiious  exmlale  of  an  onlinary  plastic  peri- 
CHrditirt,  This  process  may  begin  ns  early  as  the  third  or  fourth 
day  of  the  acute  inHauimnti.^u.  It  is  essentially  a  conservative 
process,  lending  to  make  good  ihc  (iiimnge  wrought  by  the  inflam- 
mation. This  is  brought  about  by  the  conversion  of  the  inflam- 
matory exudate  into  a  gran uhitioii-t issue,  nnd  finally  into  fibrous 
cicniricii!  tissue. 

Till.-  deeiHT  lavcra  of  the  exudate  are  first  invaded  bv  newlv 
forming  lilood- vessel  a  and  ooiinective-tissue  cells  with  many  leuco- 
cytes, which  f'lrm  the  graniilan'in-ti-^suc.  This  gradually  grows 
into  and  replaces  the  enlire  cxmlalc,  and  in  ihe  course  of  time  the 
development  of  intercellular  substance  converts  it  into  the  glisten- 
ing, white  ciculrix.  If  during  this  process  the  two  layers  of  the 
periciiriiinm  are  in  coiiiaci,  uniim  takes  place  ami  the  cicatrbia- 
tion  ]iroduces  firm  adhesion  between  the  opposing  surfaces.  These 
adbe.iionii  may  be  genera!  or  local,  varying  with  the  extent  of  the 
origiiuil  proec--i.  and  with  the  condilioiis  oliialning  at  the  time  of 
organi/alion  of  ilie  exiidiiie. 

When  the  adhesion  is  eirciiniBcribed  it  is  most  frequently 
found  in  tin-  parts  of  die  sac  wlu-re  the  motion  is  the  least,  most 
fretinently,  then,  at  the  base  of  the  heart,  about  the  great  vessels, 
less  often  at  the  apex  or  ul  the  burdt-rs  of  the  organ.     When  adho- 
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»ion  dot*  not  occur,  the  formation  of  scar-tissiie  produces  glisten- 
ing white  arciis  on  ihe  surface  of  the  heart,  which  show  where 
th«  previous  iuflamwiaiion  existed.  These  ore  the  ao-called  milk- 
8pot£  or  maeult^  tendinifv. 

An  iuiernieiliatt  condition  between  this  and  the  synechia  peri- 
cardii, or  completely  adherent  pc-ricardiuni,  is  that  shown  when  " 
slight  circumscribed  adhesions  have  been  partially  or  completely 
torn  apart  by  the  motion  of  tLo  heart,  [irodiicing  string-like  pro- 
cesses of  fibrous  tissue  that  may  conned  the  two  surfaces,  or  tuny, 
in  rartr  c«»C!S  hang  loose  in  the  pericardial  sac.  When  the  layers 
are  not  adherent,  in  rare  eases  fluid  is  found  in  tiie  sac. 

Tlio  layers  of  the  t>ericardiuui  niiiy  be  adherent  with  but  slight 
thickening,  hut  it  is  the  rule  to  tiiid  cnutiidt-rable  increase  in 
tibrouE  tisane,  esjieeially  in  the  chronic  tuberculous  form,  where 
it  inriy  liecome  cxTreine. 

Calcification  may  occur,  especially  following  a  purideni  peri- 
eurditis,  the  pus  becoming  first  iuspissated,  and  tlien  iuiprcgniUed 
with  lime-salts.  Such  cslcitreoiis  plate*  uiay  be  isolated,  or  may 
form  a  complete  investment  for  the  heart,  rescndjling  a  coat  of 
mail  (Ziegler).  Jn  this  case  the  motion  of  the  heart  is  permitted 
by  cracks  and  fissures  in  the  calcareous  mass. 

Chronic  iwricardilia  is  often  as^ncialcd  with  chronic  cndocnr- 
ditijs,  for  llic  reunuii  thai  they  bnih  nfien  have  the  name  rheumatic 
origin.  Moreover,  chronic  valvular  disease  aeems  to  predispose 
to  pericardial  inflammation. 

Secondary  to  the  pericarditis  are  usually  found  ntore  or  lesg 
In-pertrophy  and  dilatation  of  the  heart,  with  degcneriition  nf  ihe 
myocardium,  which  prolmMy  are  the  result  of  the  mechanical  hin- 
drance In  the  heart's  action,  aiifi  alsn  of  the  visceral  change:*  that 
aro  alwaj*s  the  result  of  long-siamiing  I'irculaiory  disturbance. 

Also  associated  with  the  chronic  jMTicarditis  may  be  an  indura* 
live  mediastinitis.  It  may  exist  alone,  hut  its  more  frequent  oc- 
CTirrenco  in  coinbination  with  indurative  pericarditis  renders  it 
appropriate  to  consider  it  here.  It  consists  of  a  more  or  less  ex- 
tensive hy[)erpla*iu  of  i!i>-  connective  t!»suG  of  the  mediastinum, 
which  binds  together  the  dlrncturr:?  contained  therein,  and  is  often 
associated  with  adhesion  of  ihc  two  layer-*  of  the  i»criciirdium. 
Thi»  dcveloiimont  of  fibrous  tissue  reaiilta  either  from  an  extension 
of  a  chronic  pericarditis  through  the  parietal  layer  of  the  peri- 
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CHrdi'iini,  or  from  !i  cbronic  proliferative  iiiflummntioii  of  tlie  me- 
cliaatiiiHiii  itself,  either  alone  or  associated  with  pericarditis.  Ex- 
tensive fibrous  adhesions  may  bind  the  heart-snc  inseparabli,'  to 
the  diaphragm,  or  llie  sae  may  lie  united  to  the  anterior  cheat-wall, 
to  the  plcnrn',  Lpsophngus,  spinal  colmnn,  or  to  all  the^e  structure*. 
In  siimt'  instances  llir  eontcnts  of  llie  mediastinum  are  so  matt^Hl 
together  hj  dense  fibrous  (issue  that  t.liej  cannot  be  separated 
without  laceration  of  the  organs. 

When  such  extensive  adlieeiona  exist  they  may  be  found  to 
form  but  a  part  of  ii  chronic  intlammntory  or  proliferative  process 
which  has  led  to  extensive  or  general  adiiesions  between  the  two 
layers  of  the  pleura,  or  lictween  the  lungs  and  the  dinphrugnL. 

In  exeeptiimal  eiiscs  fibrous  iidbesimis  have  formed  only  at  the 
roots  of  the  (irt'ut  vessels,  and  have  led  to  partial  or  complete  oblit- 
eratioTi  of  the  superior  venm  cava,  cither  alone  (RolnTts),  or  in 
roiribination  with  involvement  of  the  nuiin  trunk  of  the  pulmo- 
nary artery,  or  the  ascending  aortn  I  Kussnuiul).  Al  the  present 
writiufT  I  liave  under  observntioii  a  female  patient,  in  whom,  to 
jinlpe  from  physical  iiignA,  chrrmic  uiedia-^tinopprieardial  adht^ 
sions  have  led  to  *uch  rctractiim  of  the  borders  of  the  lunf^  that 
the  ciuin-  anterior  ^iiirfaee  >if  tin;  heart  is  uncovered.  The  apo.v 
l>cat  is  held  immovably  i\\v<\  in  llie  seventh  intercostal  space, 
anreriur  axillary  line.  The  normal  excursion  movements  of  the 
diiiphra^m  in  front  are  entirely  aludit^hed,  and  the  respiration  is 
of  purely  costal  type, 

The  sramdary  rffrrh  of  this  fonti  oi  the  dispiisc  aro  not  lim- 
ited to  the  heart,  as  in  the  siui]iU'  adberenl  pericanlium.  As  the 
disease  is  usually  ciTtdunnl  witli  ehrouie  valvular  dij^ca-sc,  it  is 
diffioilt  to  say  how  much  inipnrtitnce  is  to  be  attached  to  thia,  and 
how  much  to  the  Hxaiinri  nf  the  pericardium  in  the  priMluction  of 
the  pi'eai  liyiiertrojiliy  and  ilihitaiion  f-iumi  in  llic^e  eases.  The 
ehnnj:e»  in  the  lunj;s  of  chmnie  lironcliitis  and  brown  induration 
are  due  partly  lo  Ihe  patwive  hypera-mia  seeonilnry  to  tlio  cardiac 
disease,  and  ]uirily  !••  the  rclracli^n  and  Inuiinbiliiy  •<(  tiie  lungs 
illcirlent  to  tin-  pli'nr('-]iericardi:tl  or  iissiM'ialed  pieurilie  adhesions. 

Cirrhosis  of  the  liver  is  generally  present,  and  is  Inr^ply  re- 
sponsible for  the  awiic"  "o  frci|ucntly  observed  as  a  terminal  event. 
There  may  be  also  thickenintr  and  eontraeliim  of  the  capsule  of 
the  liver  and  spleen,  and  more  or  Idw  evidence  within  the  abdom- 
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inal  Mvity  of  what  appenrs  lo  have  l>een  a  general  aero^ilU  or  pro- 
liferative indammation  of  the  serous  membrane-s. 

Chronic  Pericardilis  with  Effusion. — This  form  of  pericardial 
diw«e«  is  but  ran-ly  encountered;  when,  however,  it  does  exist, 
it  may  be  considered  lo  have  ori^iuuteil  in  one  of  two  ways:  (1) 
It  may  start  as  an  acute  attack,  which,  instead  of  undergoing 
Ooniplet«  jiuhsidenoe,  sutfi'rs  re|M'iite<i  exacerbations,  and  finally 
merges  into  a  chronic  iuHaniniatory  process.  (2)  In  consequence 
of  the  milduess  of  the  infection  the  pericarditis  a^tsuniea  a  slowly 
progreasive  character  from  tlie  iK-^inning,  at  no  time  manifesting 
B  tendency  to  underp)  arrest.  In  the  former  class  the  exudatiou 
fluctuates  in  amount  from  time  lu  lime,  according  as  the  intensity 
of  the  inflammation  abates,  and  partial  absorption  occurs,  or  ac- 
cording as  fresb  infection  oeeurs  the  inflaniiiuitory  process  again 
rekindles.  In  the  second  eins.s  chronic  fmni  (he  oUl.-»et,  effusion 
accumulates  slowly,  and  either  remains  stationary,  after  having 
reached  a  certain  degree,  or  tends  to  gradually  increaae.  This 
form  of  chronic  pericarditis  is  said  to  be  observed  chiefly  in 
elderly  or  aged  individuals,  and  to  Im?  assoeialcd  with  chronic 
ncphritif*.  Kobcrls  esiircssos  (he  opinion  that  such  caws  can  bo 
differentiated  only  with  great  ditficuhy  from  instances  of  liydro- 
poricardium.  and  that  it  i;^  quite  jiossible.  indeed,  lluil  tlie  clironic 
pericarditis  originated  in  a  simple  serous  transudation.  Tliis,  it 
seems  to  me,  is  quite  unlikely  unless  the  originally  serous  effusion 
beoontett  iufeeteil  by  pus-cucci,  in  which  event  it  ivould  likclv  he 
transfonued  into  pyopericardium, 

Etiology, — Chronic  pericardilis  is  in  most  instances  of  either 
rlienniatie  or  tuliercnjous  origin,  the  intlanuiiatiou  having  lieen 
slowly  progressive  from  the  start.  In  other  cases  an  acute  process 
pu.sses  into  a  chronic  one,  which  exhibits  no  tendency  to  abate- 
ment, but  peraistA  for  years  with  repeated  exacerbations  of  the 
inflammation.  This  is  the  case  parliculiirly  wiib  llic  form  which, 
atartiiifi  in  the  sac,  spreads  to  Ihe  uiediasiimnn,  and  ultimately 
becomes  a  chronic  fibrous  mei:liaslino{iericarditis. 

In  some  rases  n  niediasliiiiiJs  is  first  .let  up  and  sub.'ioipiently 
inrades  the  pericaniinin.  Tliis  lust  form  may  origiiiale  as  eitlier 
a  chronic  or  acute  mediaBtinitis,  which  is  set  up  by  disease  of  tlia 
bronchial  or  mediastinal  glands,  malignant  tumours,  tuberculosis 
of  the  lungs,  pleura  or  glands,  pneumonia,  or  by  trauma. 
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Tb<-  iliitease  in  nost  fre*|iientl_v  obtwrved  in  youn^  aiiiiltn  and 
in  cltililren.  Of  2-!  cases  collocted  by  Harris  in  which  autopsy 
was  hfld,  only  2  wcurri-il  in  [kthoii.-'  pant  thirty,  wliilv  U  were 
iiiidiT  eiftlilcfn  years  of  age.  Several  instances  have  been  re- 
ported of  its  jMst- mortem  discovery  in  infants.  Awarding  to  Har- 
ric,  cliroiiii'  iiidiinilivr-  tticdin.tliniiiterlcarditis  is  much  more  fre- 
(jiK'iit  iij  jiiiili<!>  ihiin  females,  20  out  of  25  cases  having  helouged 
to  the  former  sex. 

Symptoms. — Alany  cases  nf  adherent  perioardiuni  run  an 
iiliBiiliKily  liittnt  cDiirsc.  and  arc  only  discovered  on  the  auti.>jisy 
tiiljlc.  In  other  eawa  llie  nvniiitonis  are  those  of  circulalorv  and 
renpiratory  cniharrassincnt,  and  are  attributed  to  dilatation  or  to 
iiu  awhiK'iiilfd  viilviiliir  <liKfiisc.  In  a  lliird  scries  of  ciisi-s  the 
Kvitivbia  |ii-rii'iii'ilii  i;*  ijverl"i'kt'd  owing  lo  tlie  development  of 
iLtcitet<  and  other  symptoms  of  hepatic  cirrhosis.  For  the  most 
part  tilt'  lii>l-mcMli<pin'(l  class  of  enscs  bt-lcngs  lo  what  has  been 
dewril'i'd  »■<  clii'onie  ailliwivo  nieilia6lin"pr'ricardilis. 

Tin-  csplamiiion  nf  llicso  clinical  differences  is  not  always 
clear,  but  jnnbHbly  ili'iK-niU  upon  wi-veral  factors.  If  the  poricar- 
dial  aillii'!>i"ii-  an-  nf  Hmiicil  extent  lliey  may  prodnce  no  appre- 
eiidili-  ^ci'i'iHlary  ctTect«  <in  llic  liejirt  or  eirciilution,  but  if  tiicy 
Ii'jkI  i-i  IkIiiI  >-l>lit('riition  of  the  sac,  and  partieiilarly  if  this  latter 
is  iiUo  lioniid  til  some  "f  the  ^iirriniTiiiing  striivlnres.  cardiac  hyper- 
Iropliv  i«  liki'ly  in  ri-^iill,  wliicli,  if  :*liplit,  is  not  rev'ognised  elinic- 
ally  and  doL--  noi  iMviisinn  symptoms  of  embarrassed  circida- 
liuTi.  II'.  ImwcviT.  till'  luarl  is  dilated  as  well  as  hv|ierlrophied, 
it  is  vi  TV  apt  In  hi'  inujv  i-r  less  inndeqnaic  witli  resulting  respirn- 
torv  and  eiri'nbitiiry  -^yniptMnis.  '1  b<'  cnhirpcnient  of  the  organ 
mwy  li'  rivoiinisi'd,  l>ui  nut  its  cniisp,  and  the  condition  is  perhaps 
cMii^iiiend  .'iii'iliiic  iny.-n-ilicniii  or  even  ehn-nic  mymardilis. 

Sir  U'illiani  llrKitdbi'tii  is  of  ibo  I'piniim  that  jwricardial  adhe- 
sii'lis  bwd  nm^i  t'riipicntly  to  eiiliirpnient  of  the  right  heart  in 
ci>iiM>|Uvntv  of  tiw  r«-lative  lhiiine««  of  ils  wsdh  while  others  main- 
tain ih»t  ihc  I'liiire  licitrt  in  hy)H>rTrop]ii(>d.  Tb<-  mo>)e  of  pro<luc- 
limi  of  hy|N-riniphy  in  »•«<<■»  of  adlinvni  |>ericardi>nti  is  ditlicnli  of 
Milisfaclory  e\plunation,  but  is  thic  in  some  way  to  the  hampering 
of  (lie  heart's  worV. 

In  tiM'st  in»t«noo»  <'ondilions  are  present  which  easily  nivount 
f.>r  iho  caniiac  hypcrlmphy.     I'hrxmie  valvular  dis<-aso  and  adheT> 
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ent  pericardium  pwxist,  or  the  lieurt  is  restricted  in  its  function 
by  adhesions  beiwtcn  it  and  surrfinnding  parts  (chrunic  adhesive 
incdinstiiKipericurditiB).  In  still  other  inetancca  the  effects  of  a 
valve  lesion  are  inteneified  by  infdia.tlinojwrii'.irdial  adhesions, 
In  ony  case  the  pericarditis  cither  prevents  the  establislmient  of 
nde<]imle  «nn|»n»ntion  or  rtcciinion^  preniniure  loss  of  such  com- 
peneation  as  may  have  been  attained. 

When  »yinptunis  eventiitilly  iijiiK-ar  they  niny  be  such  as  are 
iieen  in  uncomplicated  but  iinedinjH-ii.Hated  valvular  defects;  ve- 
nous stasis,  hepatic  and  other  visceral  engorgement,  tedenia,  aa- 
cil^,  d\'6pn<iii,  and  cnugli  with  cir  witbmit  ex  pi -ct  oration,  which 
may  be  simply  catarrhal  or  bloody,  according  to  the  degree  of  pul- 
monary congestion. 

In  some  cases  without  coexisting  valvular  <iiw'ase  tbo  ciirjpv 
est  symptoms  are  palpitation,  either  with  or  without  dyspnnea, " 
culled  forth  by  effort  or  exeitt'iucnt,  and  oeca>ion  nincii  (Um'ihh- 
fori  and  alarm.  In  such  the  pulse  iii  apt  to  W  habitually  rapid, 
while  cardiac  impulse  is  exaggerated  in  force  and  extent.  In 
other  ciises.  again,  circulatory  disturbance  is  f^hown  by  digesHvQ_ 
disorders,  lasting  for  many  years  and  attributed  to  simple  dys- 
pepsia or  chronic  gastritis,  but  never  traced  to  their  proper 
"fern fee  because  of  its  dlisnirity  or  imposfiilile  diagnosis  of  the  jicri- 
cardial  adhesions.  In  all  sucli  cases  there  in  nothing  to  distin- 
guish them  from  ordinary  instance*  of  cardiac  im'ompelcncc  due  in 
dilatation  or  niitrcil  disease. 

Physical  examination  usunlly  discloses  hepatic  cidargcmcnt, 
and  if  signs  of  heart-disease  arc  not  apparent  the  condition  13' 
thouglit  to  lie  cirrhosis  of  the  liver,  either  hypertrophic  or  atro- 
phic, according  to  the  degree  of  eiilargcuicnt  and  'lensity  or 
smoothness  of  the  organ. 

In  cases  of  adherent  pericardium  displaying  pronounced  en- 
gorgement of  the  liver,  T  have  been  iniprcs«i-cl  by  Jis  peculiar  ob- 
siiracy  to  treatment.  The  hepatic  congestion  is  most  difficult  of 
reduction  by  ortlinary  methods,  and  displays  a  striking  tendency 
to  recur  so  soon  as  treatment  is  abandoned. 

For  several  years  I  have  hnd  in  charge  a  patient  whose  mitral 
valve  leaks  and  whose  enormously  enlarged  heart  is  apparently 
eomplctely  incased  in  fibrous  tissue  that  binds  down  the  organ  on 
all  aides,  so  that  no  amount  of  rest  in  bed  or  digitalis  seems  to 
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reduce  its  size  in  the  least.  The  liver  hns  always  been  grcatlj 
eiigorgeJ,  cMeiidinf;  fur  a  loiif;  time  nearly  to  ihe  erest  of  the 
ileiiiii,  and  rcqniriiiji  the  daily  use  of  saline-  laxstives  to  relieve 

the  |ijili('Tit  from  pjtin  .-ind  illpn-.niifnrt.  Fur  the  past  year  rlie 
organ  has  been  gradually  diminishing  aomewhat  in  size  and  in- 
ereasinp  in  lhiiiiie*s  ami  liardm-ris.  The  pnlieni  has  experienee'l 
reiiiarkalily  little  dysjiijaa  uu  c-tforl,  but  is  greatly  annoyed  by  the 
poimding  and  lunniltuous  action  of  the  heart,  this  sensation  being 
specially  noticeable  in  tlir  i'pigu.-*tmmi.  Of  late,  she  has  had 
a  great  deal  of  cuiigli,  ditHeiilt  iniieima  expectoration,  and  upon 
several  oeoasions  slight  ha-iiiopfyr.is.  She  hns  to  be  extremely 
careful  in  lur  diet,  and  Iter  urine  and  menses  have  become 
Bean  I  y. 

Amiiln'r  fi'inalr  patii'iit  wiib  jiromiunced  mitral  insiifliciencT 
has  pericardial  adhesions  that  bind  down  the  left  side  and  base  of 
the  heart,  fixing  the  apex-lw^at  inininvalily  in  place,  far  to  the  left 
and  downward,  but  tlii'  border  of  the  right  heart  is  apparently 
free  from  ndln'tiiuiis,  Wjn-reiis  the  left  vi-ntriele  never  vurii-s  in 
*iize  iimler  any  I'lirnliiii-iis,  ilie  right  heart,  as  shown  by  the  area 
of  eardiac  diilnews,  beconicw  dihiled  with  the  greatest  ease  and 
rapidity.  T!ie  liver,  which  is  |H'rsi-.tently  enlarged,  flneluales 
iioniewhat  in  size  in  aceordann'  with  the  state  of  the  right  heart, 
but  even  when  at  its  stnullest  always  extends  from  2  to  3  inches 
below  ibf  inferior  costal  iniirgin,  m>  matter  bow  vigorous  may  l>e 
(lie  ousluilglits  U|ii>n  it  by  iiifiin?*  •>(  K|>soni  salts.  This  patient's 
symptoms  are  not  of  the  digciifive  organs,  but  are  those  of  short- 
ness of  breath  and  a  rajiiil  [iniiinliiig  ai'tion  of  the  heart  and  gen- 
era! weakness.  The  urine  reiiiainn  fairly  abundant,  and  tho 
menses  are  loo  pn>fuse  and  proinu'tcd.  Slie  is  always  promptly 
heiielited  by  abfiolute  rest  in  bed,  a  milk  iliel,  cathartics,  and  digi- 
talis, iiltliougli  this  last-nameil  (ngeiil  never  niuterially  slows  the 
heart. 

The  most  interesting  cIbsx  of  ca<es  arc  those  whose  clinical  fea- 
tures chii-ply  resettdile  a  ease  of  atrophie  eirrhoiiis  of  the  liver. 
Tlie^e  cases,  usually  of  cbronif.-  tibrous  mediast in u pericarditis, 
generally  jmrsue  a  latent  eourse  for  many  years,  and  often,  oven 
after  symptoms  have  net  in,  are  not  recogni.wd  ns  adherent  peri- 
eardium  utitil  they  cniue  to  autopsy.  Not  only  i^  there  a  chronic 
engurgenient  of  ilie  iivi-r,  bui  tiiirre  is  a  iieriliepiilitis  with  increase 
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of  the  inti?rslilial  connective  tissue.  In  time  this  fibrous  tisaue, 
undergoing  contract ioo.  causes  a  reduction  in  sizu  iinil  niiirked 
incriiisv  in  the  hsrdncss  of  the  liver,  which,  extending  below  the 
costal  arch  to  a  viiriahle  distance,  feels  thin,  ilcu.*i-,  tind  rctiidiir, 
tiie  notch  being  intensitied,  and  often  one  lobe  ili-ij)ro|)ortiuiifttcly 
larger  than  the  other.  It  is  now,  when  the  orgun  has  obninken 
and  grown  dense,  that  s^Tnjitoms  begin.  The  patient'.'*  allontion 
i-1  first  atinieled  liv  an  increase  in  the  size  and  firnincs8  of  his 
abdomen.  In  some  instances  icterus  aecutuiiunic!"  or  even  prL'- 
oe«Ics  this  increuw  of  girth. 

At  lengili  driven  [n  Mi'i'k  medical  julvicc.  lie  i*  discuvcrcd  In 
have  slight  icterus  and  ascites,  nsuull_v  without  irdenia  of  the  lower 
extremities.  The  physicun  exiinn'ncs  the  hejirt  nnd  urine,  detects 
no  heart-disease  and  di.scovers  no  albmuiii,  but  ]iprlin|w  .soine  bilo. 
The  cii«c  If  put  down  as  one  of  hepatic  cirrhosis.  The  following 
is  an  illustmlive  case: 

A  man  of  fifty-five,  who  had  been  intensely  jaundiced  for  near- 
ly two  yenra,  and  in  August,  ll'OO.  was  tapped  for  ascites,  called 
me  in  consultation  a  short  liriiw  ago,  ihe  aweiics.  which  had  for  a 
time  been  reduced  by  apocynnni  cannabinuni,  only  to  speedily 
n<;ur,  hud  been  again  lirawn  off  the  morning  of  the  day  I  saw  liini. 
He  bad  had  articular  rhfuniaii.sm  cighlecu  years  before,  hut  had 
suffered  no  shortness  of  breatli  or  oilier  discomfort  since.  The 
Ihindmrdcrcd,  dense,  slightly  grnnular-fi-cling  liver  esteuiled  in 
the  median  line  nearly  to  the  uudiilicua  and  from  one  costal  arch 
to  the  other,  being  lost  beneaili  the  right  ribs,  just  outi^iile  the 
right  mamillary  line.  Owing  to  the  recent  paracentesis,  Ihe  peri- 
toneal cavity  waa  free  from  fluid,  and  there  was  no  o-dcnia.  The 
cardial'  area  wa*  somewliai  incrcascil  !■>  the  right  ami  don-nward, 
Ihe  sounds  were  clear  and  strong  and  free  from  murmurs.  The 
rather  lapping  apex-lieat  was  in  the  fifth  left  interspace  inside  tho 
veriieal  nipple-line,  nnd  there  was  a  distinct  thou.ch  feeble  pulsa- 
tion in  the  epigastrium.  In  the  fifth  and  sixth  interspaces,  bt*- 
twpen  the  a)M>x-l>eat  nnd  i»teninni,  and  also  in  the  sulcus  l»etween 
the  ensiform  appendix  and  adjacent  costal  cartilages,  a  systolic  ro- 
troction  could  be  [K-rceived  both  by  palpation  and  inspection, 
Fiirthemiore,  when  the  patient  was  iustru'tcd  to  take  a  slow,  deep 
hreiith,  the  right  external  jugnlnr  could  bo  .seen  to  bulge  out  during 
the  inspiratory  effort.     Thia  distention  was  also  palpable,     Pulsuii 
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paradoxus  could  not  be  determined.  I  had  nn  hesitation  in  mak- 
ing a  i!iii{|;Eosis  of  psendo-atropliic  cirrhosis  of  the  Hver  secondary 
til  an  adherent  pericardium.  This  patient  died  a  few  wi-cks 
later. 

One  of  the  most  typical  cases,  and  by  the  way  the  first  of  ihe 
kind  I  ever  saw,  wiis  seen  in  IStll  with  Pr,  Christophe.  The 
patient  ivas  a  male,  aged  lifty-two,  had  always  enjoyed  goitd  health 
until  nn  artiiek  of  the  grip  in  February,  18S9,  after  whieh  his 
health  failed  progressively.  Six  weeks  prior  to  my  visit  be  took 
to  the  hoiisi'  with  drcpsy  and  nsfilcs.  The  furnier  yielded  tn  caf- 
feine and  digitalis,  but  the  hitler  persisted  until  drawn  off  by  tap- 
ping the  day  before  I  saw  him.  The  patient  was  in  bed.  of  medi- 
uiu  hoighi,  considerably  eniaciatCLl,  and  eouiplained  of  ilyspniEa, 

dry  coiigli,  anorexia,  datu- 
lenee.consMpntion.  scanty  nou- 
albuminous  urine,  pain  in  the 
hepHtic  region,  and  insomnia. 
Tilt-  lungs  were  negative, 
but  on  examining  the  heart 
the  apex-beat  was  found  to  be 
a  weak  tap  in  the  fifth  lefl  in- 
terspace on  the  nipple-line  and 
to  be  followed  by  a  diii'tinet 
ilia^l*dic  rebound  or  siiftck, 
while  there  was  in  addition  an 
uumislakalile  systolic  ri-ees- 
(■inu  of  the  fifth  inierspaee, 
frmu  rhe  border  of  llio  ster- 
num to  a  point  ontsiile  uf  the 
npex-iuipulsc.  Cardiac  dul- 
m-'-~.  extended  frmn  the  right  eternal  border  to  ^  nn  ineh  oulside 
the  left  nijiplf.  and  In  the  uiiinil  ;ircii  was  a  harsh  systolic  mur^ 
ninr  rlim  wa^  tfaii»miiieil  to  mid-axillary  line  (Kip.  25).  Both 
hearl-sninids  were  audible,  niid  the  second  at  the  apex  was  followed 
by  a  short  di«*lolie  murmur,  'i'lie  inferior  hepatic  border  wa» 
palpable  H  inches  bchiw  the  costal  arch,  am!  was  thin,  hard,  and 
suuu'what  irregular.  The  pulse  wn*  slow,  tense,  and  regular,  and 
there  was  no  icicrns. 

The  diagnosis  wan  iibiiiily  thni  of  mitral  regurgitation   and 


CHRONIC  PERICARDITIS  109 

adherent  pericardium  with  secondar.'  cirrhosis  of  the  liver  and 
ascites. 

The  chronicity  of  such  a  case  ia  attested  bv  the  fact  thai  after 
repeated  lappings  and  prolonged  confinement  to  rlie  house  thia 
patient  again  appeared  in  public,  and  was  aceidenlall_v  encoun- 
tered by  me  in  the  fall  of  1S95.  lie  admitted  that  lie  was  not  very 
well,  and  that  be  still  had  his  ascites.  He  died  a  few  months  su\y 
seqnenth-.  In  this  interesting  case  cardiac  syniptonia  did  not  as- 
sort themselves,  and  the  clinical  historv  was  eiispntiallv  that  of 
atrophic  cirrhosis  of  the  liver,  and  would  ordinarily  pass  for  such. 

Tho  following  case  is  narrated  because  of  its  interesting  clini- 
cal course  and  instructive  pathological  timUngs:  Mrs.  JI.,  aged 
forty-fiTe,  consulted  me  in  February,  1S9.3,  because  of  an  obsti- 
nate cough  wbicb  had  developed  the  NovcinlKjr  jtrevions  and  re- 
aialed  treatment.  She  gave  a  history  of  scarlatina  at  the  age  of 
seven,  and  of  a  pain,  probably  rlienniutic,  in  the  righl  hip  almost 
continually  between  her  tenth  and  thirteenth  years.  She  stated, 
also,  that  at  that  time  she  suffered  from  shortness  of  breath  upon 
attempting  to  run  or  go  up.4tair'!s,  and  at  ^^nch  iiirie:<  bad  an  inclina- 
tion to  faint.  She  thought  her  pulse  had  always  been  irregular, 
since  whenever  she  liad  had  occasion  to  require  the  services  of  a 
physican  comment  was  made  upon  its  irregularity.  Sin-  was  mar- 
ries! at  the  age  of  twenty-one,  and  two  years  later  gave  birth  to  her 
only  child,  both  the  pregnancy  ami  lalmiir  having  been  uneventful, 
excepting  for  a  mild  "  milk  leg."  Fourteen  years  subseiiuenlly 
she  becunie  a  widow.  She  hatl  considered  herself  well  except  for 
nervousnees  and  attacks  of  neuralgia.  In  the  fall  of  ISOi  was 
treated  for  pain  and  swelling  of  right  leg,  betwci.'n  ankle  and 
knee,  and  for  "  fulness  and  tightness  "  about  the  waist.  In  No- 
vember had  contracted  a  broncliitis,  and  since  then  had  not  been 
free  from  cough,  although  under  treatment  for  same. 

Her  only  syniptoms  at  tlie  time  she  consulted  mo  were  fre- 
quent paroxysmal  cough,  with  scanty  mucous  expeetorulion,  pain 
across  the  cheat,  in  consequence  of  the  cough,  and  moderate  short- 
ness of  breath  on  exertion.  Digestion,  bowel  niovemeut?,  and  mic- 
turition seemed  normal.  She  bad  jiassed  iLe  menopause  several 
months  before. 

She  wu»  5  feet  1  inch  in   height  and  weighed  145  pounds. 

;  pulse  was  103,  somewhat  irregular,  not  intermittent,  small, 
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and  weak.  The  lungs  were  resonant  throughout,  and  the  breath- 
Bounds  VfsiciilHr;  no  rAles  cxft']il  tine  inspimtory  rrepilus  at  the 
extreme  right  busc,  I'loae  to  Ihe  spinal  column,  and  at  the  extreme 
lower  limit  of  the  left  lung,  from  the  anterior  axillary  to  the  pos- 
terior sf:i])ular  tine.  These  rules  were  thought  to  indiL-ate  old 
pleuritic  ailhcsions.  The  apex-beat  was  in  (he  fifth  lefl  space  2 
inches  from  the  sternum,  broad,  strong,  and  at  times  thumping. 
There  was  slight  epigastric  pulsation,  and  cardiac  dulness  waa 
increaet-d  somewhat  to  the  right. 

The  puliiionic  second  sound  was  awentuated,  while  the  first 
at  the  jipex  was  at  times  split  and  thumping,  at  times  preceded  by 
a  short,  rough  presystolic  murmur.  A  systolic  apex-murmur  was 
not  very  (lii^tirict.  Xo  signs  of  adherent  pericardinni  were  noted 
at  that  tiine  either  heeanse  overlooked,  or  because  the  chronic  me- 
diastiniiis  did  not  develop  until  a  year  or  two  subsequently.  The 
lower  txirdi-r  of  the  liver,  firm  and  rounded,  was  pal|>able  nearly 
at  the  level  of  the  umbilicus.    There  was  no  a?dcma, 

Tho  diagnosis  was  made  of  mitral  stenosis  in  a  fair  state  of 
compeTisiiti'iii,  secondary  hepatic  engorgement,  and  chronic  bron- 
chitis, iimbiibly  secondary  also  to  the  mitral  disease. 

Uniicr  appropriate  treatment,  ilireeted  mainly  to  relieving 
stasis  in  the  pulmonic  and  general  venous  systems,  cough  gradu- 
ally disiijipcared.  and  the  patient  considcreii  hernelf  in  fair  health 
during  the  summer.  In  May  it  was  noted  that  the  puise  was  100,  _ 
not  inlcrmittent,  but  slightly  irregidar  in  force.  The  following  ^ 
October,  after  I  liad  returned  from  TSad  Xauheim,  and  instituted 
the  balneoliigiciil  trcatnient  of  heart-ilisease  in  my  practice,  the 
patient  decided  to  try  a  course  of  baths.  For  a  time  thev  seemed 
to  bcTiefii  111  r,  but  after  ahout  three  weeks  she  said  she  began  to 
nnticc  iui'rca'^c  in  the  slzi-  of  lier  abcbmien  at  its  lowest  part.  I  at 
onci'  iXiiuiiiii'il  her,  and  to  my  surprise  detected  unmistakable 
signs  lit'  imxiirate  ascites.  The  baths  were  discontinued  in  the 
belief  that  iua-^inuch  a-^  ihey  had  rmt  prevented  the  development 
of  ;iscilc--,  llicv  would  tml  i-au^c  it-  n*iiniv;d. 

!■  riiui  lliat  litiie  uiiwin'il  a-i'iti-<  yniduallv  iucrea^eil  until  in 
June,  l''!i4,  |>;ira('ciiri-;l-  wii-  pcrtHrtiKil  lor  the  first  tiiae.  From 
tlii-;  lime  1h  the  dale  mI'  her  di'atti.  a  perind  of  three  vcars,  the 
fluid  was  drawn  "ff  :!l'  liiue<.  llie  h.ugi'st  inlerval  between  the  tap- 
pings being  seven  weeks  ami  ilie  shortest  six  days.     lu  addition 
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sho  iook  elaterin  in  large  closer  hikI  viiriou»  diuretic  remedies. 
Pal{)«tioii  of  Ihi-  liver  now  showed  that  it  had  become  thin,  v«ry 
bard,  and  deeply  notclicd. 

About  two  yeara  before  her  deatli  she  befznn  to  suffer  from 
what  appeared  to  be  uttaek;  of  Bubsicute  broncliilis.  At  such 
times  there  was  mild  continuoui^  pvrt-xiu  uiid  the  cough  was  most 
hnra»#iiig,  often  effectually  prereoting  sleep  and  reijuiring  hirgf 
doses  of  codeine  plioiiphutc.  All  known  expectorants  in  various 
combinalioos  were  tried  with  HppBn-mly  rm  uiore  effect  than  to 
fnciliutc  expectoration.  The  only  treatment  that  seemed  of  ma- 
terial benefit  was  truly  heroic  entburMis,  sine*  the  withdrawal  of 
the  sHcites  seemed  only  to  remove  pressure  on  tlie  diaphrnguu  but 
not  to  lessen  the  great  venous  engorgement. 

These  attacks  grew  more  frftjuent,  the  intervals  between  them 
shorter,  until  at  last  cough  became  chronic  and  persisted  to  the 
end.  During  these  months  I  saw  her  but  rarely,  as  her  son.  who 
was  a  physician,  devoted  himself  to  her  care.  At  one  of  my  visits, 
ft  ii"e«r  or  more  b<^'fore  ber  death,  I  discovered  fine  crackling  rales 
all  around  the  base  of  the  right  lung,  particularly  in  front,  which 
were  brought  out  distinctly  by  deep  inspiration,  and  were  un- 
changed by  cough.  These  rules  eventually  sjtread  so  as  to  be  beard 
nearly  to  the  claii-icle,  while  as  time  went  on  similar  crepitaut 
sounds  became  audible  more  or  less  extensively  at  the  base  of  the 
left  lung.  They  did  not  seem  to  have  the  characters  of  pleuritic 
friction,  and  I  was  at  a  loss  to  explain  them.  It  may  here  be 
ctaled,  iiowe^-cr,  that  the  autopsy  subsi-quently  showed  them  to 
have  been  due  to  wide-spread  pleuritic  adhesions. 

A  year  before  her  death  her  son  first  detected  systolic  reces- 
sion of  the  intercostal  .■'pace,  close  to  the  site  of  the  ojwx-beat, 
and  pvhus  paradoxus.  Bacilli  were  never  discovered  in  the  spu- 
tum, and  rcjwatoi  examinations  of  the  urine  showed  nothing 
more  than  the  usual  changes  due  to  passive  congestion.  The  la»t 
months  of  life  were  sj>ent  in  a  continual  struggle  to  keep  within 
reasonable  limit,*  the  ever-present  and  never<'onquerable  venous 
engorgement.  (Edema  of  the  lower  extremities  supervened  many 
weeks  before  the  end,  which  finally  took  place  in  May,  1897, 
with  symptoms  closely  resembling  but  not  identical  with 
uncniia. 

Thanks  to  the  intelligent  study  of  the  ease  hy  ber  sod,  the  ante- 
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luortfiu  diagnosis  was  maJc  of  chronic  indurative  mediastino- 
Iii-rifiirditis.  Xo  ofLer  signs  ever  developed  tiian  ihc*  few  men- 
tioned above,  pulsus  paradoxus  and  a  visible  systolic  re<;es&ion  in 
iuiUR'diute  proxiniitv  lo  tlie  apex. 

The  MiiloiiMV  was  made  bv  Dr.  W.  A.  Evans  twentv-seven  hours 
after  death,  and  was  briefly  as  follows :  The  abdomen  contained  a 
sninM  iiiiioiiJU  uf  tiiiid.  and  the  oiiieutiim  was  adherent  to  the  ab- 
doiiiiual  wall  above  the  utiibiliciis  and  along  the  linea  alba,  adhe- 
sions being  so  firm  that  they  could  not  be  separated  without  tear- 
ing the  omentum.  The  uterus  was  larger  than  normal,  the  right 
Inlif  very  firmly  adherent  to  rectum  and  ]ioaterior  part  of  the 
ulcrus,  rifrbr  ovary  lieing  normal;  left  tidje  also  firmly  adher- 
ent to  the  left  side  of  the  rectum  and  side  of  pelvis  and  posterior 
Willi  of  ibf  ulerus,  fonijdetely  covering  the  left  ovary,  which  was 
al^o  nurmul.  There  was  an  exudate  upon  the  anterior  surface  of 
the  lefl  broad  ligament.  The  liver  was  adherent  to  the  abdominal 
wall  over  both  right  and  left  lobes,  the  parietal  layer  of  the  peri- 
loUH-um  being  ihiekcued  and  it^  vUcfval  hiver  showing  evideuce  of 
old  iuttaumuition.  The  organ  measured  1'  by  .1  inches,  its  right 
lobe  4  inches  vertically,  ami  its  left  lolte  2  inches  in  its  antero- 
poslcriiir  diamulcr.  The  surface  of  the  Hver  was  markedly  irregu- 
lar and  divided  by  scars  iuio  large  arcaa,  its  lower  border  being 
so  notched  that  it  was  praciieiilly  impossiblo  to  make  out  Ihc 
lobes.  lis  capsule  was  irregularly  thickened,  presenting  the  ap- 
pearance of  lacc-work.  The  substance  of  the  organ  wa*  firm,  cut- 
ting with  re.sislance,  aiL(l  the  lobidfi^.  very  irregular  in  size,  stood 
out  prominently,  and  the  connective  tissue  of  the  capsule  could 
be  traced  into  ihe  uii'lcrjyiug  liver  substancc^in  short,  it  was  in  a 
slate  of  advanced  Olissonian  eirrhusis. 

The  right  kidney.  5^  inehec  lung  and  2i  wide  and  2  thick, 
showed  incivnsi-  in  ibe  ihiokncs!*  of  its  eajtsule,  some  parench_>-ni- 
atons  di'iteneralion  and  inter-titiiil  overgrowth.  The  left  kid- 
ney. ."'  by  -i  Ijy  If  indies,  witli  capsule  firndy  adherent  in  places 
and  thickened,  showed  other  changes  the  same  as  in  right  kidn»>y. 

The  spleen  showed  marked  thickening  and  some  interstitial 
splenitis. 

Tlie  jjastro-inteslinal  tract  showed  no  especial  changes,  except 
that  llio  iieritoueal  covering  was  tliickencd, 

The  iippi>iidi.\  wii:<  lirmly  boun<l  dnwn  lo  the  right  iliac  fossa 
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hy  a  solid  niaaa  of  ndliPHiniiii  lioliiml  (bo  fucuin,  uiid  was  less  tlian 
1  inch  in  k-u^b. 

The  right  pleural  caviiy  was  th«  scat  of  very  extensive  adhe- 
sions, which  were  moat  firm  anteriorly  anil  iiK)rf  iihiindnnt  at  the 
B[H-x  ihiiii  ut  lliL-  base.  There  waa  consiJerable  tliiid  in  this  cuvity, 
and  the  lung  waa  firmly  attached  to  tbu  diaphragm,  The  pulmo- 
nary pleura  was  thickened,  and  ou  section  the  .*iirfiiee  of  the  lung 
showed  eori!*  idem  hie  una-ojiii,  no  tuberculous  niKlulcs.  and  no  iii- 
flatnmation. 

The  left  lung  was  adherent  at  base  anteriorly  and  also  poste- 
riorly, adiie:>ii)ii!«  to  diaphru^nii  U-inj;  vitv  solid,  vVt  apex  waa  a 
superticial  calcareous  nuiss  attached  to  the  vinecral  pi(.'ura,  mid  in 
other  reBpects  the  left  lung  was  of  the  same  apiiearance  and  con- 
dition as  the  right  lung;. 

The  pericardium  was  attached  to  the  pleurie  and  chest-wall, 
and  in  fiHu  felt  like  a  !*fdid  Imhiv  abield,  renclunK  to  the  sixth  rib 
and  4  an  inch  within  the  left  mammary  line.  Upon  removal  of 
the  heart  it  waa  found  that  the  orpan  was  completely  incased  by 
several  ealenreous  plates,  which  were  closely  in  apposition  with 
yet  separated  from  each  other,  so  that  the  lines  of  separation  bad 
sllowt'd.lho  heart  to  undergo  contraetion  and  relaxation.  These 
plates  of  lime  uniteil  the  two  |KTieiirdiid  layers  tirmiy.  The  wall? 
of  the  several  chambers  were  liyjiertropbied,  particularly  the  left 
auricle  and  right  ventricle.  Wilh  exception  of  the  left  ventricle 
tlie  cavities  were  all  moderately  dilated.  The  hcarl-iuusele  had 
the  appearance  of  brown  atrophy.  All  valvea  exeeptiuf;  the  mitral 
were  healthy,  thei*e  Wing  tliiekened,  stiffened,  adherent  alon^ 
their  edges,  and  projected  into  the  cavity  of  the  ventriclo  like  n 
cone  or  funnel.  The  mitral  urifin-  was  nioilenilely  iliickcned  with 
old  wlorolic  tissue  and  adniitifd  one  linger. 

To  me  it  is  very  interesting  and  quite  reninrkahle  that  the  pa- 
tient was  never  able  to  jiive  any  history  of  an  attack  of  pericar- 
ditis, which  the  necropsy  showed  must  liave  been  very  extensive. 
It  probably  occurred  at  so  early  a  |K>riod  in  childhood,  jierhaps 
subsequent  to  the  scarlatina,  that  it  failed  to  he  impressed  on  her 
memory,  or  was  not  diacovereJ  at  the  time.  If  it  was  secondary 
to  the  scarlet  fever,  forty-one  years  elapsed  before  it  finally  led 
to  the  patient's  death.  The  [wsl -mortem  findings,  furthermore, 
revealed  in  a  striking  nnuiner  the  extent  to  which  chronic  pro- 
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liferntive  inflamniation  may  involve  other  structures,  notably  the 
liver,  and  may  lenJ  ultimately  to  the  clinical  features  of  hepatic 
cirrhosis  willi  ascites.  The  adhesive  inflammation  of  the  pk-urEe 
jirobaljly  orcurrcd  at  tlie  time  when  the  jjatient  manifested  n  low 
grade  of  fever  with  congh,  and  tine,  dry  ercpitiis  uver  the  front 
and  base  of  the  right  lung,  and  subsequently  also  of  the  left.  This 
case  alfiii  ilhislrau-s  tie  cljronicily  of  some  of  these  easet-.  and  the 
fact  tlial  death  is  the  re^iih  not  so  much  of  cardiac  asthonin  a^  of 
the  effect  on  the  system  of  the  associated  conditions.  That  etio- 
logical dnla  in  micIi  cnscs  are  fre<|uenlly  wauling,  ami  that  there- 
fore the  iirimary  cause  of  the  symptoms  may  be  unsuspected  to  the 
end,  19  dhowii  by  the  follnwitig  eiisc: 

Mrs.  1)..  a  physieiiin's  wife,  aged  forty-six,  was  first  seen  hy 
me  DeccmhiT  :?4,  lv',14,  bi-i>iuis=c  uf  increasing  s\iuptoms  of  cardiac 
disease.  Ilcr  Hialenieuts  were  jHisltive  that  with  the  escejition 
of  measles  and  whooping-cough  in  childhood  she  had  never  been 
ill  before  ihe  oii«'t  of  her  present  tr-mble.  She  had  been  a  ■'chonl- 
tcacher  up  to  her  niarriafre  three  years  before.  Jler  husband 
slated  that  he  at  iirst  noticed  tachycardia  shortly  after  marriage, 
but  no  oilier  .^ymiitom;*  had  been  observed  until  iray>  18(l4.  She 
tlirii  develiiped  ily-pmi'a  -lU  exertion,  and  uiecnsionally  'fdoma  of 
tilt-  Ir.wi-r  i-\treiiiili('-«  and  fiii-e.  I.luring  the  summer  of  ls!i4  she 
t'".k  sulphate  of  sirychnine,  digitalis,  strophanthns  "off  ami 
on  "'  without  apparent  Iteuelit,  hut  had  recently  shown  some  im- 
provement on  i'ldide  uf  pciiii>h  find  hi-ilailiHiiin.  Her  menses 
were  alisenf  since  July:  the  only  symploms  complaineil  of  were 
stighl,  tlry  coiij:h.  ii  n<^l  vi.-ry  niiirki-d  breaihlessness  on  exertion, 
a  fi-eling  nf  weakness,  and  ncciisi'iiml  piithness  of  tbf  lower 
ext^^■lnitil■^^- 

She  was  of  medium  height  and  well  noiiri?ihed.  Examination 
discovered  sign.-;  nf  fluid  in  the  right  plciirnl  cavity,  reacliing  to 
the  lower  aiigh'  of  the  scapula,  nnd  some  tine  eriicUling  rales  at 
the  extreme  Ilo^terior  left  base  that  grew  more  abiiudaut  after 
cough. 

Oth('rwi>e  the  liinir;  were  nrgativc.  Tlic  pnl^e  was  smnll, 
weak,  regular,  and  niodfraii-ly  iicrelerated.  Tlic  apex-heat  was  in 
tho  fifth  left  interspaec.  just  outside  the  nipple-line,  diffused  and 
weak.  There  was  no  I'liigasirie  ]lnl^nTioll,  but  at  Ihe  level  of  the 
fourth  costal  rartilage  decp-scateJ  cardiac  dulncss  reached  from  1 
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inch  to  the  right  of  the  »lemiini  to  fiilh-  midway  between  the  left 
nipple  and  the  anterior  axillaiy  line  (Fig.  23),  There  w^-r^■  no 
murmurs,  but  the  first  sound  at  the  apex  was  weak  and  the  second 
Kt  the  base  reduiilienled,  tlip  pulmonic  second  being  accentuated. 
Xo  signs  of  adherent  pericarditis  were  noticed.  The  lower  hc]iiitic 
border  was  palpable  at  the  level  "f  the  niubilicns,  nnil  wiis  thin 
ind  hard.    The  spleen  was  not  enlarged,  and  there  was  no  ascites. 

The  case  was  ctmsidereil 
one  of  general  cardiac  dilatn- 
tion  super^-ening  njwn  a  previ- 
ous hj-pertrophy  of  the  left 
vcniriele  and  upon  the  in- 
creased pulmonary  blood-pres- 
eurr  occttsionfid  by  the  fluid 
in  the  right  pleural  cavity. 
How  much  of  the  increase 
in  heart's  dulness  To  the  left 
was  attributable  to  dilatation, 
and  how  much  to  transposi- 
tion of  the  organ  from  pres- 
sure by  the  intrapleural  fluid, 
wan  k-ft  an  open  (piestinn.  In 
the  absence  of  a  dctinitc  his- 
lorj'  of  pleurisy  and  of  niher 
si^ns  of  dropsy,  the  nature  nf 
the  litpiid  in  ihe  [dcnral  cinily,  wliellier  an  exudate  nr  tniTi^udiitc, 
was  a  matter  of  doubt.  The  liver  was  evidently  cirrlmlie.  Exam- 
ination of  the  urine  wan  negnlive. 

In  spile  of  physical  rest,  di;;italis,  diuretics,  and  catlmrtieg, 
the  amount  of  intraplcnrtil  Hnid  reuuiined  -vtiiti-iuary  for  llic  next 
three  weeks.  Parneentesia  was  then  performed,  and  the  fluid  rap- 
idly reaccunmlating,  the  operation  was  rc]K-ntcil  willun  a  week. 
After  the  second  nspirniinn  llie  tlnid  mounted  to  the  upper  level 
of  the  third  rib  and  sj-mptonis  of  pressure  increased.  It  was  then 
decided  to  try  the  efficacy  of  baths  (Bad  Nauheim).  These  were 
endured  iio  Viadly,  however,  that  they  ivore  discontinned  after  four 
days.  By  February  iJth  the  actual  eudfarnissnicnt  had  become  so 
pronounced  that  this  fact,  together  with  the  failure  of  paracen- 
tesis to  permanently  reduce  the  amount  of  pleural  effusion,  led  Iho 
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conHiiltiDg  surgeon  to  advise  resection  of  a  rib  in  the  hope  that 
pemiiinenl  ilraiiiagc  would  iifford  time  and  opiwrtunity  for  tho 
henrt  to  regain  irt-  fi-nncr  vigonr.  The  proiwsal  having  been  laid 
before  the  ]mtienl  uiul  Iht  huhWnd.  Htid  their  consent  obtained, 
the  operation  was  done  the  next  day.  Everything  .-teenied  to  pro- 
gress  favourably  fur  a  few  days,  when  snddenly  s^^nptoln8  of  pro- 
nouneeil  tibriuoiis  pleuritis  develojied  in  that  side.  Temperature 
rose  lo  1(12'  F.,  strenglli  waned  rapidly,  and  the  patient  died  ten 
days  after  the  operation.  I  may  say  here  that  the  infection  was 
siibseiniciitlv  jiriived  lo  lie  ii  pui'iiniix^oceiis  one. 

Tlieanlopi-y  wa-  made  by  Dr.  Iliktoen  twenty-four  hours  after 
death,  and  the  findiufis  may  be  briefly  stated  to  have  bewn  a  totally 
iiilbrrent  jM-rii'tiniiiini.  wiili  several  plates  tif  linie-saliii  upon  the 
surface  of  ihi-  vinlrit-les,  the  largest  hinuna  being  about  the  size 
of  a  silver  half  dollar.  The  sae  was  also  bound  by  adlie^ious  to  Iho 
left  puIiTioiinry  pleura,  but  not  to  the  chest-wall.  The  valves  and 
niyoeardiinn  seeuji'd  normiil,  there  was  evidence  of  recent  right- 
Bided  pleurisy  willi  i-id!iip*e  of  tlie  liiriji,  and  Hente  o'deuui  of  the 
left  lung  with  some  fro«h  diapbrngitiatic  pleurisy  on  that  side. 

The  liver  was  eirrliotie,  but  nol  atrophied.  Kidneys  were 
lieallby,  ;iiid  there  were  evidence*  of  i<erilieputilis  and  pi-ri- 
splenili;'. 

The  ncoroi»y  seemed  to  make  it  evident  that  the  condition 
witbiu  ibi-  riiibl  pli-ura!  cavity  b;id  been  a  hydri)th'irax,  while  the 
perii'iirdiii!  udbereinr  expliiitii-d  M'by  rtiedieal  treatment  hud  been 
unavailing.  Had  this  palieiiT  lived,  and  time  liccn  afforded  for 
shrinkage  of  llie  liver  to  take  place,  ascites  would  uudonbteflly 
have  ilevelopcd,  and  the  ease  have  priscTileil  the  eliuieul  features 
of  what  I'ii'k  lerius  pericarditie  pi^eudix-trrhosis  of  the  liver,  tlio 
same  as  did  llic  others. 

In  i'\|dahali(>ii  of  ascites  in  siieh  ea.ies  Ifeidnnian  lays  down 
the  four  fi'lliiwing  [irojiosltion^:  ill  In  these  eases  there  is 
ehruniv  IntlaTunuitioii  of  all  the  serona  nieinbrancs.  (S)  The  stag- 
nation occasioned  by  depcneniiion  "f  ilie  cardiac  innsele  leads  t.o 
ascites,  beeause  on  account  nf  llie  elironie  [lerilonitis  (lie  jwritoneal 
ves.*els  otTer  a  loruA  ininovls  lexUfenlitp.  (li)  The  cirrhotic  pro- 
cess in  the  liver  so  often  oboerved  under  these  cireunistanees  is  oc- 
eaiiioiied  by  exiension  of  the  inflaiuumtory  irritulion  from  the 
capsule  of  the  liver  »<  wcl)  ns  by  llie  cbrotiio  hyperemia,      (4) 
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By  llie  growth  aixl  ountractiiui  c^f  i1ii<  connective  tissue  in  and 
about  the  liver  tlio  atagtiuTlon  and  traDatidativn  in  the  abduniinul 
cavity  aro  increased. 

Course  and  Termination. ^T!jf>  mnme  n{  clironic  adhesive 
pericarditis  varies  uiuch,  depending  upon  the  extent  of  the  adhe- 
iicti*  an<]  the  cooxi^Ience  or  not  of  other  discnse^  as  chronic 
valvular  lesions.  If  the  proeeaa  is  confined  to  ohllterntion  of  the 
aae  the  coiidiliLm  may  hii^t  for  many  years,  and  the  ]iatient  nubse- 
queotly  die  fnun  smnp  indejipinh-ul  ntTcflion.  Uj*na||y.  however, 
ihe  same  as  when  uiediaslino|K'ricurditis  leads  lo  extensive  union 
with  the  surroHmlinji  pnrtn.  llie  diwii<c,  nfter  linviiifi  pert'i^'trd  for 
a  long  time  without  s^Tiiptonis,  is  likely  to  bring  about  Ihoso  eir- 
culatory  and  respiratory  dinlurbanees  already  described,  and  so 
well  illujlraled  by  ibe  foregoing  ease*.  If  adlicrcnl  iwrieardium  is 
aeaociated  with  valvular  disease  it  affects  the  jailer  injuriously, 
and  il»  more  rapid  course  is  inseparably  eunne<-li'd  with  that  of  the 
endocardial  lesion.  In  such  a  case  cardiac  breakdown  is  inevita- 
ble, and  not  likely  U<  lie  long  postponed.  Xevertbeless,  even  here 
much  de[>ends  upon  the  Irenlnient  and  upon  the  patient's  intelli- 
gent appreeiuiiou  of  his  edndilinn.  In  the  case  of  the  young  luily 
whose  mitral  insufliciency  is  sadly  (complicated  by  adhesion  of  the 
left  side  of  the  heart  and  apex  to  tjie  rerracfed  lung-border  and 
chent-wall,  -lyuiptiims  of  right  ventricle  failure  eame  on  only  tliree 
years  after  her  first  attack  of  rheumatism,  and  were  undoubtedly 
Lnstened  by  the  iH-riciirdiiil  inlli'-siriii:<  (sec  page  lOti).  ]t  i»  now 
nearly  eighteen  months  ^ince  lier  i^ymptouis  l)ccanie  alarmin;;.  and 
the  fact  thai  her  overburdeiu-d  right  ventricle  is  to-day  nciually 
doing  better  work  than  a  year  ago  is  due  to  the  persistent  use  of 
appropriate  remedies  and  to  her  having  learned  that  so  soon  as  Iho 
firet  eipnal  of  danger  is*  jicrt'eived  slie  must  take  lo  her  lied  until 
the  right  heart  recovers  ita  tone. 

The  manner  in  which  many  caxe*  of  this  affcclinn  terininato 
hi*  already  Ik-cu  made  apparpul.  Either  the  synipionis  are  those 
of  atrophic  cirrhosia  of  the  liver  or  they  are  indicative  of  cardiac 
influffieiency  of  mitral  diseBse.  Kither  stasis  in  the  systemic  voina 
and  viscera  increases  until  the  patient  snccnmb?  to  general  exhaus- 
tion, or  in  another  set  of  cases  he  is  worn  out  after  niunUm  or  years 
by  the  evei^reeurrinp  ascites,  the  heart  not  evincing  special  weak- 
ness.    According  to  Kussmaul,  pulmonary  infarcts  are  particu- 
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larlv   froi|iienl    in   cnsps   nf  cbronic  iue<liastino])cricarditU,   anil 
these  may  prove  the  cause  of  death. 

Physical  Signs. — InsiwrHim. — The  ease  Brul  ccrlninty  wifh 
which  adherent  jierieanliuiii  can  he  recognised  clinically  depend 
upon  the  situation  and  e-itent  of  the  adhesioitg,  If  the  sac  is 
bonnet  down  lo  the  heart,  bnt  not  tn  surrounding  parts,  the  condi- 
tion does  not  of  a  necessity  produce  recognisable  physical  signs, 
and  this  fact  esphiins  why  siuechiu  jiericardii  is  so  often  first  de- 
tected on  the  post-mortem  table.  In  the  cases  in  which  an  adher- 
ent pericardium  is  diagnosed  there  are  generally  adhesions  be- 
tween the  sac  and  sunie  of  tlie  surrounding  struerures,  as  the  iiiite- 
piop  thoracic  wall,  the  pulmonary  pleura  on  either  side,  and  the 
diaphragm. 

Airordiujrly.  it  is  in  cases  of  chronic  indurative  mediastinoperi- 
cardilit*  thut  iheiliiigunsis  is  most  easily  and  frt'ipicnlly  made.  Thia 
is  owing  to  the  fnet  that  the  existence  of  adhesions  interferes  with 
the  i-lianiie  in  fern]  and  posit  inn  of  the  heart  normally  occasioned 
by  vcTitrifular  !*yHtoh'.  During  this  ]ih.ise  in  its  eoutraetions  the 
heart  U'comes  depressed  at  its  base,  and  assuming  a  more  rounded 
sha]ie  ibrusta  its  point  furwjird,  iijiward,  and  towards  the  left,  and 
thus  produces  tlie  iinpid^'  apaiusl  the  ebest-wnll  kuowu  as  ihe 
apex-beat. 

It  i-  evident  tluil  if  aiibesiuiis  re^triet  these  movements  the 
heart  will  of  a  in'i'e"iiy  pidl  on  the  ]mi't  m  whiidi  it  !■*  bound. 
This  pnllitig  action  is  exeried  during  vcntrienlar  systole,  and  con- 
sequently ihe  niOfil  obvious  and  the  most  frctjuenfly  observed  sign 
of  tnlliereut  iMTTienrdium  is  n  rmblr  tfijuhilic  rpcession  of  the  chest- 
wall,  II  may  be  pen-eiveil  in  various  situations,  but  most  com- 
monly in  the  iu'ij;lil">iirlioiHl  of  the  ajiex-beat,  Oidy  a  very  lim- 
ited area  may  be  lliii-  dniwn  inward,  but  in  miist  instances  a 
systnlic  sinking;  take-  jifacc  iti  several  r.f  the  itif''r>jiaees  near  the 
iipe.v  and  i-veu  in  the  epiiia'Iriiiui.  the  extent  and  location  of  the 
adhi-siniis  determining  the  extcnl  and  position  of  this  sign.  It  is 
best  obseivcd  by  placing  tlie  patient  in  a  Mrong  light,  and  then 
Inokim:  at  tlie  Inired  i'lu-<t  from  above  downward  ov  from  one  side 
to  thi'  Mther. 

It  it  well  to  h.ive  the  jintlenl  suspend  re«]>iration  for  u  mo- 
mem  while  insiiceliiiu  \'  beiuir  mside.  thai  the  observer  may  not  Im 
dcceiveil  or  confused  by  sinking  of  the  soft  parts  incident  to  movu- 
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ments  of  the  diapbragni.  Ordinarily,  there  is  but  slight  difficulty 
in  dctcctiug  this  systolic  iiidrawinj;;  in  iiuostiuii.  One  should  he 
careful,  however,  not  to  mistake  for  a  sign  of  [lericanlial  adliesions 
the  syjftolif  dfprcBsion  thiit  soiuplinies  tiikos  [dace  in  llic  third  and 
fuurth  iiUerspates  close  to  the  left  iKtrdc-r  of  tlif  stpiimni  in  ftisc* 
of  great  cardiac  byiMTtrophy,  and  which  is  due  to  atmosjihpric 
pre*!Hire  as  the  lia:*e  and  bixly  of  the  heart  recede  from  the  chest- 
wall  during  systole. 

Af  might  he  cxjiectcd,  il  is  the  yielding  soft  part*  that  disjjlay 
•jstolie  retraction  moet  readily,  and  aa  it  is  post>ible  lliat  even 
near  the  ajicx  tliis  may  be  (jwiuc  tu  nluiof-phcric  |in'-,sure,  lliis 
sipit  if  not  imllio^iioiiiuiiic.  The  value  nf  IIil-  j-iyu  i-*  tar  ftrcutcr, 
therefore,  when  the  rilw  and  end  of  the  ^lernum  are  drawn  inward 
together  with  the  inttTwpaeeB,  I  have  not  observed  this,  but  it 
ia  said  to  «oinctime^  occur. 

Sir  William  lh-'ia<il>ent  fiwt  deseribeil  u  systolie  retrnclion  of 
the  tenth  and  eleventh  interspaces  lM?tow  the  inferior  angle  of  the 
left  scapula  in  casL>s  of  adherent  |)erieardin]n.  and  licnce  it  i^  ofleu 
sgxjken  of  as  Broailhcnl's sii/u.  ll  U  <«'i'n>iiiiiully  iiereeivcl  on  the 
right  side  also.  It  ie  ascribed  to  the  drawing  on  the  diaphragm  of 
a  hyj>crtro]ihie<l  anil  powerfully  edntnieling  Iii'art.  and  when  pres- 
ent is  considt-rcd  indicative  of  e.^tensive  ailbesion^  iK-twceti  the  aac 
and  the  diaphragm. 

Gib»on  very  ju:*tly  uttaclies  gi'eat  imjHirtnnce  to  flxniion  or  im- 
mohiVihj  of  the  apes.  Xornially  the  Iieiirt.  aU'l  beni-e  it-,  apex, 
gravitates  towards  the  dcpemleiit  side  whenever  the  patient  a*- 
sumc<  cither  lateral  ileeuliitn".  When  In-  lie*  on  the  left  »ide  the 
point  "f  the  heart  !itrikp^  the  fheat-wull  a  i-miple  'if  inehe^  farllier 
to  the  left  than  when  he  is  on  his  back,  wliilc  in  ihc  rii;bt  laleriil 
position  the  impulse  is  nearly  uv  (jiiile  lieliitnl  (lie  «t<-rniiui,  aii'l 
hem-e  imp«'rccptible.  Con»ci|iicntly  in  any  ease  in  wliicb  ihi*  mo- 
bility of  the  apex  is  not  observed,  it  K  sugfie'itive.  nay  indiiiiiivc, 
of  il»  ti.'talion  by  external  adhesion*.  'I'bc  jio:<it)iin  >>f  the  heart's 
apex  )>hou]d  hI.'*o  become  lowered  during  the  in^piralnry  de-«eent 
of  the  diaphragm,  striking  Ivehiud  the  sixth  costal  cartilage,  or 
wen  the  «ixtb  interspace.  The  existence  nf  adbc^inni  may  jiro- 
Tent  this  and  accordingly  fixitUnn  iif  lUf  'ijirx  during  tin-  two  res- 
piratory acta  is  likewise  a  sifm  of  ailherent  pcricardinm. 

The  other  phenomena  perceiveil  by  ititi)>cctiun  in  some  cases 


ISO  DISEASES  OP  THK  HEART 

are  connected  with  the  external  jugular  veins,  and  are  (1)  t'n- 

spiratory  su-elliiig  of  tlie  vtius,  kuowii  as  Kussmaul's  siyn,  and 
(2)  diaslolic  cotliipsc  of  ihe  veins,  known  as  Friedreich's  siyn. 
In  Hiy  exijcrieiiee  tlifse  signs  are  not  as  freinit-ntly  met  with  as  is 
th«  drawing  inward  of  the  interspaces,  and  I  do  not  recall  an  in- 
stance of  diastrtlie  collapse  of  the  veins.  Kiissnianl's  sign  i(-  pres- 
ent when  ])ericariJial  ailhesiona  |)rcvciil  the  dilatation  of  the  right 
auricle  that  normally  takes  place  during  inspiration.  Instead  of 
the  inspiratory  act  exerting  an  aspirating  effect  npon  the  contoiila 
of  tlic  veins,  and  thus  cullnpsing  tlietii,  llie  oppuBite  etTecl  is  pro- 
duced, and  liie  jugulars  becouie  visibly  distended.  Diastolic  col- 
lapse does  not  appear  to  be  limited  necessarily  to  the  jufiidars,  sinee 
Broadheiit  has  oliscrved  it  in  the  superficial  veins  on  the  front  of 
the  clicsl.  and  says  il  was  due  to  traclion  of  tihrous  band)"  .-n  the 
coali*  of  the  internal  nianiniar;^'  vein  uniting  this  vessel  to  the  jwri- 
cardinni,  and  causing  its  sudden  dilatation  during  ventricular  re- 
la.\alion.  In  the  case  of  'lie  cervical  vcin.s  their  diastolic  collapse 
is  proliaLily  ro  he  cspiaincd  hy  the  asjiirutury  force  exerted  by  the 
eudden  diastolic  rclxmnd  of  the  right  auricle,  pulled  upon  as  it  is 
by  Hcllu-^ioris  hclwccn  if  mid  siirnunidinf;  parts.  Two  other  physi- 
cal signs  that  rc-itiaiii  to  be  i-onsidcred  are  best  (>erceived  by  the 
hand,  and  arc  therefore  dcscribeil  under  palpation. 

PnlpatitiJi. — In  some  e.scepliunal  instances  the  hand  laid  over 
the  a]icx  perceives  a  distinct  sudden  shuck  ii"!  synchronous  with 
systole,  hui  with  dinsiole.  Il  is  spoki'M  uf,  therefore,  as  the  dias- 
toUc  shock  or  rchotind.  It  is  canaeil  hy  the  pulling  of  fibroTw  adhe- 
sions which,  pill  on  ihe  stretch  during  systnlc,  pull  the  heart  sud- 
denly hack  against  rlie  eliesi-wall  after  systtik-  lias  ended.  Such  a 
rebound  can  scarcely  be  occasioue<l  by  any  other  condition  than  ex- 
ternal pericardial  adlic-sion»,  and  therefore  by  some  is  considered 
jialhognonionic  of  ibe  disease  in»ler  discn>sion.  I  have  observed 
it  but  twice,  (■lice  In  the  patient  whose  case  I  have  reported,  and 
the  other  time  in  a  man  at  Ctwk  County  Iluspiinl  who  had.  in 
addition,  aortic  insutllcieiicv. 

'I'hc  second  pheiionietioii  observable  by  pal]talion  is  ihe  iuiIhus, 
paradoxus.  Xornially  the  pulse  lieeonies  fuller  and  stronger  to- 
wards the  end  of  inspiration,  snmllcr  and  weaker  towards  the  end 
of  cxpiraii'-n.  In  ilie  paradoxii"  juiIm-,  <in  lln-  eontrary.  the  re- 
verse oltiains,  sirong  inspiration  c-ausing  a  diminution  in  the  force 
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uid  volume,  it  may  be  pven  (in  iiitemn'ssion  of  ihc  pulse,  while 
towards  the  close  of  expinition  the  jiulse  regains  its  usual  strength 
and  fulmiw.  This  pet-iiHarity  may  sometimes  be  perceived  iu 
perienrdttis  with  effusion,  and  thcri-fori:',  wliik-  its  proscnec  serves 
to  corroborate  other  signs  of  adherent  j>ericardinni,  it  in  nowise 
cftii  be  looked  upon  83  pnthogiionionie.  Aside  from  enabling  one 
to  appreciate  the  two  signs  just  mentioned,  palpation  is  of  service 
in  detcrmininp  the  mobility  or  fiMitlou  of  tlic  ajicx  am!  ihe  degree 
of  ciilargt'uifnr  and  density  of  tlie  liver — (.-onditions  I  dt-L'Ui  of  con- 
siderable importance  in  doubtful  cases. 

Percuiisioii. — This  is  of  great  value  in  all  cHse>i  of  su!=[i«?ctej 
or  known  heart-disease.  Iu  aiHierenl  jiericardium  cardiac  hyper- 
trophy or  dilatation  is  very  apt  to  exist,  and  hence  one  shonhl  in 
every  susjieclcd  ca«<?  attempt  by  percussion  to  aseertiiiii  the  limits 
of  deep-seated  dnlncss,  since  in  the  absence  of  any  other  eiiolngieal 
factor  to  aeeount  for  eidiirgeuient,  (his  condition  would  point  to 
the  likelihotxl  of  adhesions. 

It  \B  not  uncommon  in  eases  of  snspeetPil  adhesions  for  the 
area  of  absolute  cardiac  dniness  to  be  increawed  in  all  directions, 
jiarticulnrly  npward  and  to  the  left.  This  may  be  due  to  a  simple 
crowding  aside  of  the  anterior  lung-margins  by  a  hyjiertropliiecl 
heart,  yet  the  borders  may  be  retraeticl  and  lixed  by  ]>hur<ip(rii  iii- 
dial  adhesions.  In  this  latter  condition  the  line  of  demarcation 
between  pulmonary  resonance  and  cardiac  dulness  is  nnaffcftcil  by 
respiratory  imivenients.  Tberi-forc,  percussion  is  of  servic-  in 
enabling  one  to  determine  whether  or  not  the  lungbordors  are 
bound  down  by  adhesions. 

Auxnillalion. — For  the  most  part  this  is  of  negatit'e  vahie, 
particularly  if  the  synechia  pericardii  is  not  asiioeiated  with  mo- 
di list  inojiericard  it  is.  Ill  the  latti-r  i'iiiidiii>>n  auscubalion  snuii-- 
times  detects  fine  friction-rales  along  the  margins  of  the  lungs 
whore  ihcy  join  the  urea  of  super Jiciid  cardiac  diiiness;  and  if  such 
pmrehmenldike  crackling  sound*  ]>ersist  during  the  cessation  of 
respiratory  movementis,  they  furnish  strong  proof  of  the  existence 
of  pleuropericardinl  adhesions. 

Roberts  qnotes  Perez  as  authority  for  the  statement  that  in 
some  inslance»  of  chronic  meiliasiiiiu]M-rii'arditis  a  crcal.-in-j  .smitiJ 
upcn  the  body  of  ihe  slemitm  is  audible  during  up  and  Aovra 
movements  of  the  arms.    I  have  tested  this  in  several  of  my  pn- 
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tieiili),  and  in  two  I  detected  this  creaking  friction-sound  described 
by  Perez,  As  in  these  teases  oilier  positive  signs  of  adlierent  ijcri- 
Crtnliiun  ivprc  jirescnt,  this  sign  of  Perez  jwssessed  considerable 
ililcrfst,  if  lint  iiiuti'i'iiil  iiiniurianec. 

Diag:nosis. — Fnun  iIil-  foregning  descri]itirin  of  iLe  physi- 
cal signs  it  is  apparent  tliiit  in  some  eases  the  diagnosis  of  peri- 
cardial adhesions  can  be  made  almost  at  a  glance,  while  in  other* 
the  most  skilful  dingLosticion  may  not  be  able  to  decide  whether 
the  jtericardiuni  is  adherent  or  not  The  diiBcully  is  found  in 
casef  in  which  the  iwo  Inyers  of  ihe  r^ae  are  united  without 
adhesiuna  to  the  surrounding  parts.  In  such,  one  must  observe 
critically  the  jiigular  veins  and  Ibe  radial  pulse  in  ihe  hope  of 
delecting  some  of  the  iimmialies  that  have  been  described.  The 
size  of  ihe  heart  slioulil  also  lie  mapped  out  by  |>ercussion,  and  the 
liver  should  he  examined  as  to  its  size,  density,  and  outline,  since 
synechia  jiericardii  may  declare  itself  by  no  other  signs  than  by  its 
effect  on  ihese  organs. 

In  cases  uf  ehintiic  indurative  mediastinoi>ericarditi5  the  mat- 
tor  of  diagnosis  is  usually  far  less  difficult.  Indeed  there  may  be 
a  conjunciioii  nf  >i(.-veriil  physical  .sijtn*.  Thus  in  one  of  my  pa- 
tients the  apex  is  iirndy  tixcd  far  below  aud  to  the  left  of  the 
nipple.  There  is  systolic  relrailimi  of  tlie  i^oft  ports  between  the 
apex  and  the  epigaalriiim,  and  of  the  intercostal  spaces  below  the 
left  sie.tpnhi.  The  antcrii.r  nuirgins  of  hi.ih  Inugs  are  drawn  aside 
and  inunovuhle,  causing  nearly  ibv  whole  heart  to  he  imcovcred^ 
as  shown  by  the  great  area  of  superficial  dulnees.  The  liver  ex- 
tends nearly  to  llie  iliac  crest  and  is  hard  and  deeply  notched, 
while  owing  to  the  enormous  sIkc  of  tbc  heart  and  liver  the  front 
of  ilie  chest  looks  distended  and  smooth,  ami  when  the  patient 
stands  the  abdomen  appears  disproportionately  large  and  pendu- 
li>u*.  Pul^ii^  piinidoxus  aud  inspiratory  swelling  of  the  cervical 
veins  are  also  present. 

Lastly,  one  should  alwayjt  he  simpicious  of  sin  adherent  iM>rt- 
eardiuui  in  every  case  of  rheunialic  valvular  disease,  and  if  in  such 
a  cjise  the  liver  rcsenddes  in  thickness  and  density  the  organ  in 
atroi>hic  eirvlm^is.  yet  ii*  nol  *o  oontructed,  if  ascites  develops 
wilhoni  a]iparent  cause,  or  takes  place  prior  to  or  out  of  projior- 
tion  to  anasarca,  there  is  good  reason  to  suspect  the  complication 
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The  differential  diaijnosis  between  Laennec's  atrophic  cirrhosis 
of  tlic  liver  umi  lliv  [icrieunlilic  iiseiiilocirrlioeis  just  consiJeri'd 
is  often  the  moat  diflicult.  Aid  iiiav  be  olitairifd  by  attention  to 
lh«  following  (Kjiiits:  (1 )  In  Laeiinef's  cirrhosis  rlicn-  is*  often  a 
history  of  alcoholism,  malaria,  or  sypliiliA.  while-  in  the  othpr  form 
there  may  be  a  hiatory  of  previous  pericarditis,  a  rheumatic  at- 
tack in  chtlilhdod,  or  of  Tiome  ncnie  illncs-  with  pritconlial  jmin 
and  other  symptoms  suspicious  of  pericarditis.  (  2)  In  I.aennei'a 
cirrhofis  iiscili-s  develops  prior  to  anagnrcti,  whereas  in  the  variety 
now  cfiiisidered  it  may  sometimes  follow  more  or  less  irdemn  of  the 
lower  extremities  (I'ick).  (3)  In  the  former  thi'i'c  «re  no  i^ign-* 
of  hen rt-i Urease,  while  in  the  latter  earet'ul  exaniinaiioii  ii.siiuily 
delects  enlargement  of  the  heart  either  alone  op  in  conihinution 
with  \'ahTilar  disease.  (4)  In  the  i>seii(l<i-tilro(ihic  form  there  may 
he  »ome  of  the  siRns  of  adherent  perieardimri. 

Finally,  hi-fore  leaving  the  subject  of  diasii'isis  of  chronic  peri- 
carditis, it  is  necessary  to  sny  a  few  word*  concerning  the  recogni- 
tion of  lliat  rare  form  in  which  the  clironie  inllfiruiniilinn  Is  shown 
by  flnid  distention  of  the  sae.  In  this  variety  there  are  apt  lo  Itc 
pressure-effects,  but  if  the  effuition  takes  pliiee  insidiously  such 
effects  may  not  declare  themselves.  Tn  such  an  event  the  effusion 
irt  usually  detected  Mci-idenlully,  or  if  discovered  its  true  nature  may 
not  l>e  suspected.  Roliert.*  cites  a  ease  reportcil  by  Saniiul  West 
of  the  existence  of  a  supposed  eyst  wliidi  was  repeatedly  tapped 
during  life,  yet  which  after  detilh  was  fonml  to  lie  a  chronic  peri- 
cardial effusion.  Unless  tlii.-«  cimdition  is  observed  to  have  origi- 
nated acutely  its  dia{triiosis  must  dejiond  upon  percussion  and  aus- 
cultaliiin  evidences  of  distention  of  the  sae  in  accordance  with  iho 
rules  laid  down  for  the  dia<;nosis  of  acute  pericarditis  with 
effusion. 

Prognosis. — If  jicrieardial  adhesions  occur  independently  of 
other  disease,  and  if  not  so  tinij  or  extensive  as  to  miiterially  hiun- 
per  the  heart's  action,  they  may  in  iinwifi-  iitFeei  lif>-  pro,-]ieci>. 
If,  on  the  contrary,  pericardial  synechia  is  complicated  hy  a 
chronic  valve-lesion,  the  prognosis  is  unfavourable  iis  to  great 
length  of  life.  If  the  hejirl  is  bound  douni  more  or  Ics-s  coniplelely 
to  the  surrounding  parts,  it  i«  .mly  a  tjue^tion  ot"  time  when  ierinu- 
inadcquftcy  will  develop.  In  jtome  vme*  tlie  adlifc^ivo  process  is 
stationary,  while  in  chronic  indurative  mediastinopericarditis  the 
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leiKipMcy  lo  siibse(|iient  ndheeive  nifiaiumation  of  other  seroiis 
iiienibpaiips  and  to  the  spreading  of  ihe  adhesive  prwe^s  wirhin 
ihu  iiiediiiHtiiimii  fiiniislies  an  e.\eeedingly  grave  outlook  for  the 
future.  When  aseites,  anasarea,  and  other  symptoms  of  the  liiial 
breakdown  appear  there  is  mnall  prospect  of  a  restunitioii  of 
eoiiipeiiBalion.  Under  such  condilioiiB  the  duration  of  Hfe  is  Hkely 
to  be  hounded  by  a  few  months  or  even  a  few  weeks.  Although,  as 
in  iho  cases  narrated,  the  Btruggle  may  be  extended  over  a  number 
of  years,  the  patient  is  a  tdiroiiic  invalid  at  the  l>est,  and  can  only 
with  great  diififulty  jmstpone  llit-  fatal  event.  The  absence  of  all 
siihjci-tive  and  nhjwiivc  synijjtonis  furnishes  presumptive  cvi- 
diiu'e  that  the  adhesions  are  nut  extensive.  If,  on  the  eonlrary, 
symplciui3  of  engorgement  within  the  lesser  and  greater  eircula- 
tiiin  are  never  wholly  absent,  they  afford  the  basis  for  unfnvouriiblo 
pn)gnosis.  The  greater  the  secondary  cardiac  hypertrophy  and 
dilatation,  partlenlarly  in  clnldren,  in  whom  ehest  eajiadty  is 
sTiiall.  the  sligh'er  tlie  pros])eet  i>f  llie  long  retention  of  adiipiato 
comiii'iiwilic.n.  Whun  ilie  last  stage  of  ilie  journey  is  reached  it  is 
likely  to  lie  a  short  one. 

'I'he  pnignosis  nf  rliriuiir  [ifrirririJ!/t}  rffiision  depends  upon 
its  etiology  and  tho  length  of  lime  durinp  whii-h  it  has  existed.  It 
also  depends  ujion  its  iisswiation  or  nut  with  some  other  disca^, 
as  chrr.nii-  nephritis,  and  upon  its  anienahility  to  treatment. 

Treatment. — It  g'^es  witlnmt  saying  that  we  possess  no 
Uieiins  111  iiri'iiking  up  llie  pericardial  adht'Tiinns;  at  llie  must  we 
can  only  strive  to  lessen  their  ill  effects  and  to  prevent  an  exten- 
siiiii  of  llie  ]ir"('ess.  In  our  endeiivmLr  tn  !ii'ei)inpli*li  the  hitter,  anv 
rhenmatie  attack  or  jienle  illness,  no  matter  how  trifling,  .'ihniilil 
be  pnuiipily  iind  energelieiilly  eondiafed  by  ajipropriate  means. 
The  patient  shonld  he  at  once  confined  to  the  hoiiae,  and  if  po«ai« 
ble  to  the  lied,  in  urdr-r  t<i  relieve  the  bcnrt  of  any  unnecessary 
work,  and  ilien-by  if  p.i^sjlilc  prevent  fresji  periearilitd  intlainnm- 
tion  or  restrain  the  activity  of  fhc  process,  slionld  the  iierieardiiiui 
again  become  attai'kol.  Salicylufcs.  counter-irritants,  or  other 
mild  anliphloyisiie  mea^ires  are  in  order. 

The  chief  aim  of  management  should  lie  to  pppi'erve  compen- 
satory hypertrophy,  and  so  fiir  as  possible  to  minimize  the  ill  ef- 
fects jirc.diu'i-d  by  llie  cardial-  ili^orib'r.  In  my  opinion,  tho  first 
essential  ie  thai  the  patient  be  not  left  in  absolute  ignorance  of 
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bis  condition,  le?t  he  fail  to  grasp  the  full  importance  of  the  rules 
laid  down  for  his  guidance.  Most  iiidividuuls  nre  greatly  alurmed 
by  beiwp  lold  they  have  heart-disease,  and  therefore  great  judg- 
raent  and  tact  are  reijuired  in  impiuling  sui-!i  iiiformalion.  I£  the 
patii'Ut  has  no  suspicion  of  anything  heing  wrung  wiih  hii*  hcurt, 
and  irt  of  a  nen'oiis,  excitable  leniperamenf.  he  would  better  lie  told 
only  a  part  of  the  truth.  It  may  be  stated  that  his  heart  i»  not 
stmiig,  and  thui  if  he  will  prevent  the  devclnpnu-nt  of  serious  trou- 
ble he  mnst  obey  certain  injuiictiona,  the  careful  observance  of 
which  will  prc»cr%-e  his  health.  In  other  iiistaiices  the  whole  truth 
may  be  lolil  plainly,  hut  In  a  mauner  rmt  cidcuhiled  to  create  alarm. 
Only  in  thi*  way  can  we  L>X|)ecr  nur  patients,  ignnraul  of  pliyidnl- 
ogy  and  pathology,  to  avoid  harnifnl  elTorta,  and  to  correct  injuri- 
ous habits. 

In  H  won!,  a  heart  hiindicupped  by  extensive  adhe-iiiins,  and 
perhajia  also  by  serious  vaivc-di.-*easc,  iriuft  nut  be  given  more  work 
to  jK-rforni  than  it  is  cfipable  of  without  strain.  Inai<niuc!i  as  what 
will  be  said  on  tliii*  subject  in  the  chapter-'  devotcil  t()  the  Ireat- 
ment  of  Valvular  Disease  in  (Icnenil  is  upplii'able  to  the  affection 
now  under  consideration,  the  reader  is  rcferreil  to  those  chapters 
for  the  details  of  this  part  ni  l!n-  rTuirui genie i it, 

The  Injurious  secondary  effects  of  adherent  perii'Hi-diuin  are 
not  limited  to  the  lienrt.  hut  are  ul^o  fell  by  the  organs  of  dige.s- 
tion  and  elimination.  Congestion  within  the  ]iortal  sy:iteni  niui^t 
be  diminished  from  time  to  time  by  the  aduiiui-lratii'ii  nf  :■  hri-ik 
<!nthArti<'.  The  patient,  and  even  the  pbyBiciun,  often  re^t  eon- 
tent  with  the  fact  that  tlic  iKtwcls  move  regularly  every  day,  and 
lose  sight  of  the  benefit  derived  in  these  eases  from  ppy'iniliralhj 
vnloailin^i  fbf  Uvfr.  Nothing  I"  better  to  this  end  than  a  blue  pill 
or  a  grain  or  two  of  ealouiel,  foLJowed  the  ne\t  niiirriing  by  a  ghi" 
of  some  saline  aperient  water.  The  patient  should  rnninin  under 
(he  regular,  thnugh  [wrhaps  not  very  frerjuent,  supervision  of  a 
physician,  who,  detecting  early  indication^  of  cardiac  strain,  iniiy 
promptly  meet  the  danger  by  ordering  an  ap|n'oprinle  heiirl-trinic. 
Hlgitnli;!  and  strychnine  shoidd  not  l>e  given  as  a  routine  praeliee, 
but  should  he  reserved  for  times  of  emeriienev. 

As  a  rule  the  s_\Tnptoms  pointing  to  overstrain  on  the  part  of 
the  heart  can  be  allayed  by  regulation  of  the  diet,  restrjcling  the 
nmount  of  work  or  exercise,  and  it  may  be  by  insisting  upon  rest 
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in  the  house  for  a  tinif.  The  footl  sbouM  be  relatively  rich  in 
proteids,  moderate  in  quantity.  Hnd  taken  at  repular  intervals.  If 
ibe  individual  is  inclinerl  to  (■(irjnilence,  or  suffers  from  fermcnta* 
tivp  iniligeslion,  carholiyil rates  and  fats  should  be  allowed  spar- 
ingly, Unrestrained  eoni^umplion  of  fluids  is  objectionable,  since 
it  is  a  very  easy  mnlter  fur  tlip  intake  of  liquids  to  greatly  exceed 
the  needs  of  the  system  and  the  cliiiiinatinp  power  of  the  excretory 
organs. 

Wlieu  the  breakdown  of  compensation  at  length  comes,  with 
al!  its  altendimi  niiinife>^tations,  tlie  ea^e  is  to  he  niniiaped  in  uc- 
cordjuiee  with  the  principles  governing  the  ireatnienl  of  llie  same 
condition  in  any  otlier  form  of  cardiac  disease.  It  has  been  my 
experience  that  one  cannot  expect  nr  iichieve  as  brilliant  rciilis 
from  iho  employment  of  digitalis  in  these  cases  as  in  valvular 
nffectiDns  liiifetterc'l  hy  adiie*inn^.  It  is  not  so  much  a  ipie^tion 
of  whipping  on  the  jaded  lieart  as  it  is  of  relieving  it  of  as  much 
iif  ils  load  as  posriibte.  Pliy-iciil  rr-it  Tiiu*t  lie  -strictly  enforced 
therefore,  and  calhnrsis  ninst  he-  Urhk.  Digitalis  must  l>e  given 
for  tlic  piirijose  of  invigorating  nilber  than  greatly  slowing  the 
heart,  and  wiili  a  view  of  obtaining  its  dinretic  effect.  Dinretin 
iind  other  diuretic  remedies  are  niso  in  order.  It  is  now  that 
^tryrbiiiiic  i^  nt'  pai'ticiilai'  .-ervice,  and  to  produce  its  most  bene- 
ficial effects  it  shonld  be  ndniinisterei!  hypodermically.  Pain, 
eoiipli,  in-oniiiiH,  and  "tber  dislre-^^ing  synijitoms  are  to  be  relieved 
as  they  ariH'.  One  :?lioulcl  not  he^ilnte  to  remove  ascites  by  a^pi- 
rnlion  whenever  It  aecnninlatcs  to  the  extent  of  seriously  embar- 
rassing the  heart  and  respiratory  organs.  If  the  anaitarca  doc#  not 
vicid  to  ajipriqiriale  reinedii-i,  it  iiiiiy  br-  ilniined  ofT  by  thi"  n*c 
of  Si.iitlii'v'r  tube-  or  by  ineining  die  ankles,  always  under  strict 


CHAPTEK    ni 

HYDROPERlCARDtUM  —  HyCMOPERICARDIUM  —  PNEU- 
MOPERICARDIUM-TUBERCULOSIS  OF  THE  PERI- 
CARDIUM-SYPHILIS OF  THE  PERICARDIUM-CAR- 
CINOMA   AND    SARCOMA    OF   THE    PERICARDIUM 

I.    nyDROPEIMCARIiIl'M 

By  thie  terra  U  raeant  a  transiuliition  of  8pnini  into  the  peri- 
cardinl  sac.  It  is  n  iiou-iuflainiiiniiiry  prwe^s.  ami  the  luuilumio 
of  what  takes  place  under  similar  c-rtiiilitioiis  in  other  serons  onvi- 
tie*.  Tho  presence  in  the  periwmlinni  uf  1  or  2  Jrat-hms  of  sernni 
may  be  regarded  aa  physiological;  the  nmilition  is  patholo{;ieiiI 
only  when  the  transnilate  readies  •inch  an  aninnnt  »•,  tn  eonstituto 
a  veritiilile  dropriy  (hydrops  perieardii).  Altln'ii^h  the  condition 
is  the  counterpart  of  transudation  into  other  scroua  cavities,  it 
Hoc*  not  occur  with  anything  like  .so  great  frequency  as  hydro- 
thora^  and  ascites. 

Morbid  Anatomy, — Upon  the  ehe*t  beinp  open  the  pericar- 
dial sac  is  found  more  or  leas  ilistended  and  fineluating,  the  same 
as  in  pericarditis  witli  etfusinn  :  a  erciit  ilifferi'ni'''  i-  disci>vcri'd. 
however,  when  the  sac  is  ojK'ncd.  hi-lfiid  "'f  liliriii-niusscfl  and 
other  evidences  of  intJaniniation,  lopetlifr  uitli  a  serotia  exudate, 
the  sac  contains  a  clear,  straw-colon  red  tluid.  poor  in  albninin,  and 
containiijfT  very  little  if  any  tiliriu.  Jii-cniisc  of  itj>  relative  defi- 
ciency in  allinniiu  the  syiecitie  j^ravity  of  the  transudate  is  lower 
than  that  of  a  eero-fihrinous  effusion,  rnnfiiiifc  from  l.OOS  to  1.015. 
The  jrf-ricnrdial  tisanes  may  li"H>k  more  i-r  less  ledematous;  but 
aside  from  this  appearance  and  Lcinf;  tilled  with  serum,  Hie  sac 
presents  nuthiuf;  worthy  of  note.  In  addition,  there  are  assoeialed 
chan^tt  in  nthpr  tissues  and  organs — such  as  a?dcma,  depending 
upon  the  same  cause  as  the  hydropericanlinni;  as  r^hrodic  riisi-njcs 
of  th«  heart  or  kidneys,  or  both,  which  have  served  to  bring  about 
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the  serous  transitdatioii  into  the  sac.  The  transudation  into  the 
pericardium  varies  in  amount  from  a  few  ounces  to  several 
pints. 

Etiology. ^I I ydrcipericanlium  is  a  dropsy,  and  therefore  is 
protluced  in  ibe  same  manner  and  depends  upon  the  same  variety 
of  CHTiJiea  iis  dropsical  fluid  in  other  situations.  The  causes  may 
be  diviiled  ilierefure  into  general  and  local.  The  general  include 
chr^inic  cardiac  disease,  nephritis,  both  acute  and  chronic,  and  ca- 
chesiie.  By  local  causes  are  meant  those  diseases,  such  as  tumours, 
which,  situated  within  the  thorax,  exert  pressure  on  neighbouring 
blood-vessels,  and  thus  bring  about  stasis  in  the  veins  and  capih 
laries  of  the  pericardium.  Chronic  heart-disease  leads  to  dropsy 
in  the  same  way,  but  ibe  stasis  within  the  pericardial  vessels  is 
only  11  part  nf  a  general  condition. 

Symptoms. ^Th esc  are  likely  to  be  overshadowed  by  those  of 
dropsical  accumulation  in  the  pleural  c.ivitv  and  general  venous 
congestion.  If  by  chance  hydropcricardium  exists  alone,  a  very 
rare  event,  or  forms  the  leading  pathological  condition,  the  symp- 
toms are  those  resulting  from  pressure,  and  consist  of  the  same 
phenmiicna  of  circulatory  and  respiratory  end)arrassment  as  are 
observed  in  cases  of  extensive  sero-tibrinous  jH'rioarditi.^.  Dysi>- 
ntra  is  mure  or  less  marked,  and  may  even  aJiiouut  to  orthopuo?a; 
cyaiitisis  and  venous  congestion  are  also  present,  and  the  pulse  is 
small,  feeble,  rapid,  and  it  may  be  irregular.  The  more  rapidly 
the  hydropcricardium  supervenes  the  more  pronounced  the  symp- 
toms. As  dropsical  distention  of  the  sac,  when  it  develops  in  the 
cour.-'C  of  cbniTiic  cardiac  or  renal  disease,  is  one  of  the  terminal 
ovciils,  it  ili-vchii»s  so  shiwly  tliat  symptoms  are  likely  to  lie  latent, 
and  tlu'rcfiirc  esrajic  miti<'C. 

Physical  Si^s. — Tnsprrtion. — This  affords  but  little  if  any 
iiil'nnii;itii.ii.  [nviiig  to  the  fact  that  in  most  cases  distention  of  the 
cIh'^i  iin-  already  been  produced  l.>y  associated  hydrothorax  or  the 
!ic:ivi  iuni  iiitiiis  have  been  iTOwde<l  upwiiitl  by  ascites.  Should 
siiiiie  I'leiil  di>e;\-e  have  eee^i.-inncd  tlic  bvdro pericardium,  and  the 
tlmriieic  parietes  be  -uHieieiiii>  viejiliiiy.  (here  will  be  nir.re  or  less 
prLec'irdial  Imlgiui:,  l"i:eiber  willi  ;ibHiii-e  of  cordiac  impulse. 

I'(illiii{iijii.—\\\i:\t  b;i-  been  -^aid  I'CL'ardiiig  inspection  applies 
aUo  to  jialjiatiiiu,  'Ibe  ebief,  iiiid  pi  rlia|is  ibc  only  thing  noted,  is 
alh^eiiic  of  cariliiir  uujiul-:'\  ami  possibly  a  sense  of  increased  pra?- 
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cordial  resistance.  Tlio  pulse  presents  nothing  characteristic, 
since  the  changes  observed  in  it  are  also  produced  hy  the  primary 
cardiac  affection. 

Percussion. — This  affords  us  our  chief  means  of  diagnosis,  the 
same  as  in  pericardial  effusion ;  for  particulars  tlie  reader  is  re- 
ferred to  what  has  already  been  said  under  that  head.  Owing  to 
the  probable  association  of  hyd roper icardium  with  hydrothorax, 
the  characteristic  shape  of  pra-cordial  dulness  is  likely  to  be  modi- 
fied by  and  merge  into  that  o£  the  latter  affection.  Under  such 
circumstances,  it  would  only  be  at  the  upper  part  of  the  atemuni 
that  percussion  might  be  of  any  special  value  as  regards  the  detec- 
tion of  the  hyd  roper  icardium.  If  the  area  of  cardiac  flatnesa 
extends  high  up  towards  the  suprasternal  notch,  with  a  bluntly 
rounded  apex,  well  above  the  area  o£  dulness  due  to  the  hydro- 
thorax,  this  fact  might,  theoretically  at  least,  be  of  aid  in  deter- 
mining the  existence  of  transudation  into  the  pericardium. 

Auscultation. — Owing  to  the  intervention  of  fluid  between  the 
heart  and  the  ehest-wall,  cardiac  sounds  arc  feeble  and  distant,  and 
they  may  indeed  be  almost  inaudible.  If  murmurs,  due  to  some 
pre-existing  valvular  disease,  are  also  present,  these  are  likewise 
enfeebled. 

Diagnosis. — From  the  foregoing  considerations  it  is  evident 
that  the  diai/no.'iis  of  hydroiiericardium  is  not  only  difficult,  but 
may  be  actually  imi)ossible. 

In  those  extremely  rare  cases  of  pericardial  dropsy  due  to  local 
causes  the  diagnosis  is  governed  by  the  same  principles  as  in  mass- 
ive pericariHal  exudation. 

The  differential  diagnosis  between  these  two  conditions  is  to 
be  made  by  the  history,  symptoms,  associated  diseases,  and  pres- 
ence or  absence  of  pericardial  friction.  In  effusion  there  is  his- 
tory of  rheumatism  or  some  acute  infectious  disease,  of  pyrexia, 
pnecordial  pain,  palpitation,  etc.  Kvcn  in  distention  of  the  sac 
pericardial  friction-sounds  may  be  retained.  In  hydropericar- 
dium,  on  the  other  hand,  there  is  history  or  evidence  of  some 
chronic  valvular  or  renal  disease,  and  all  symptoms  of  acute  in- 
ffammation  are  wanting,  and  there  is  no  pericardial  rub. 

Frog^iosis. — This  is  unfavourable,  both  because  of  the  nature 
of  the  primary  disorder  to  which  the  hydropei-iciirdium  is  second- 
ary, and  because  the  distention  of  the  sac  is  likely  to  hasten  car- 
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diac  failure,     The  pvogiioBiB  ia  alsn  infliiencetJ  by  the  amcimbilitv' 

to  trcnniif'Til  "£  tlie  cnuso  of  tbt-  ilrfipwy. 

Treatment. — This  rewires  itst-lf  essentially  into  the  treat- 
ment of  the  primary  disorder,  since  with  the  removal  of  ibe  gen- 
oral  dropsy  tliL-  iluid  within  the  periL-ardiiim  is  absorbed.  Unless 
ihc  sviiiptinnii  he  i'xi'i-i><liiif;ly  tliri'utening,  Biirj;ie«I  treatment,  if 
not  actually  unwise,  affords  only  a  very  temporary  reliof.  In 
•  itln-r  words,  the  treatment  of  hyiirupcrieardiiim  is  unavailing  un- 
h'ss  ils  cause  can  lie  reiimved..  The  uiaua^'enifnt  i>f  dropsy  when 
assoL'iated  with  chronic  i-ardiac  disease,  will  be  found  fully  nar- 
rated in  Bubsei|ueiit  chiipters. 

II,    U-EMOPRBICARnH'M 

By  this  Icnii  is  not  meiiiLt  hieniorrhagie  pericarditis,  hut  an 
PXtravasal ion  nf  li!on<l  iiitu  (he  jioricardinni  inilei>ondeut  of  any 
InHmziiiiutory  process  It  is  fortunately  a  rather  rare  condition, 
iiud  vi't  wcurs  many  iriorc  times  tlinn  it  is  reeogniscil.  It  rw]uire8 
bul  very  brief  consideration. 

Morbid  Anatomy. ^As  with  serous  transudation  or  effu^ 

siiiu,  (In-  er^c'iipc  of  1)1 1  into  ll]e  pcrii-jtrdiint]  emises  a  distention 

of  the  sac  pro]ioi'lionali-  lo  llie  .-1111011111  nf  the  extravasated  hliMid, 
If  the  riivniorrbage  takes  plaeo  rapidly  the  amount  diseovercd  poet 
mortem  is  usiiully  imt  large,  beciiiisi-  it  has  speedily  opeasloned  the 
death  of  tlw  puh'cut.  If.  on  the  otlier  hand,  it  takes  place  slowly, 
the  sue  nuiy  he  grcally  disleiided.  The  blood  may  Ik.-  wholly  fluid 
or  have  undergonr  luon-  or  h's.-*  ermgulalion.  After  the  evacuation 
of  ihc  pi'riciirdiiil  cniiii-iit-^,  iMi'cfiil  >cniMny  diseovors  evidence  of 
some  line  of  llic  ciimscs  nf  llic  li!i'ini'n'li!igi\ 

Etiology,  -  I  l!i".d  may  be  cilTused  into  tlie  (Hrieardinm  in 
eonsi-ipiciicc  of  external  injury,  us  by  gunshot  or  stab  wound**, 
lai-eration  of  the  sac  by  ibe  -harp  edge  of  a  fraetureil  rib,  efc.  Tt 
also  foU'iws  ru|'tnre  of  the  hcarl-nnisclc,  the  bursiiug  of  an  aortic 
aneurysm,  or  in  r«re  in^iauees,  of  one  of  the  coronary  arteries.  It 
is  slated  that  saccidali-d  jiiieiiry-Jnis  of  lite  ascending  nreh  fn- 
(jueiilly  rupture  into  tbe  pericardimn.  Of  1153  cases  of  aortic 
ntieiirysm  amilyzed  by  Mare  ami  Ifoldor,  death  took  pinco  from 
ru]iture  :iS!l  times,  and  of  these.  T.'i  rases  ruptured  into  the  peri- 
cardium. Hupture  of  ihe  heart  oeeurs  from  'Icgcncralion  of  the 
niyt.icardinni,  and  is  forluniitely  11  Ooiiiparalively  infreijuent  event. 
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Laceration  of  the  lipnrt-wjill  has  occasionally  been  observed  to  fol- 
low a  (Tiishing  injiir^v  to  llie  »'lifst. 

Symptoms. — As  woiilil  naturally  be  ftxjjeptoil,  htPiriorrliajito 
into  thf  iiirii'iiniini  mc  ix-ciisioiis  the  very  ijraveat  fiymptoms.  If 
this  takes  jilace  slowly  tliroiigli  a  itiinnrc  slip  iu  tlie  wall  of  tho 
heart  or  aorta,  iiyiii|)tuiu«  muiv  on  tirutlnally,  ami  arc  tlio^e  of  acute 
anit'iiiia,  logtitlicr  with  slowly  iinliioed  and  progressive  hearl-fail- 
uro.  Tht'se  aiT  a  jipnao  of  pru'oonlial  ilisrn'^s,  iiii\ic-i_v,  wc'!ikiu"<« 
and  prostration,  dyspnu-a,  piiUor  with  cyaimsis,  u  wnak,  rapid, 
perhaps  irrepilar,  piilae,  coliliicss  of  llic  cxtrcmirics,  ami  chniniiy 
pontpiralion.  Death  takes  place  wilhin  a  few  hotirs,  or  perhaps  a 
day  or  two. 

Should  the  ha-niorrhage  l)e  free,  and  the  sac  liecoine  rapidly 
distiindcd,  the  symptoms  are  those  i>f  suihlen  and  profound  shock, 
the  palicnt  iiiw-.iii)j  i[iiickty  into  ii  sliil.i'  of  i'iillii|iw,  urnl  dvin;;  In 
a  few  minutes.  If  tjie  rnplurc  iliio  not  >icca*ii'ii  ai>]U'i-i-inlpli:'  pain 
tliere  niiiy  ho  nothing  in  the  symptoms  to  direcl  altentioii  to  the. 
]>erieurdimri.  In  most  InstaiiMs  the  eourw  i*  ni[)iil,  Icaillng  to  a 
Bpeedily  fatal  tmninatinu. 

Physical  Signs, — These  arc  the  sipns  of  fluid  distention  of 
tlie  sac,  Hn<l  hence  dn  not  i-ei|{uire  rc[K-rilii>n.  In  ihr  mnjorlly  of 
instances  death  is  too  rapiilly  imhicoil  or  thr  di^lcntion  of  (he 
perifaniiiim  too  umall  to  oeni.^ioii  jippreeiaMe  physii'iil  ^'mu^. 

DiagTiosis. — ^If  the  life  of  the  patient  issnftirhintly  prolonjrcd, 
and  if  the  sac  is  sufliciently  tilieil,  it  is  poBsihle  for  the  true  naluro 
of  the  liitfii-uUy  to  lie  n'ei'friiiscil  hy  i-xiiniinntiou  of  rho  privcor- 
dinm.  If  the  ])rL-senee  of  tiuid  in  the  pericanlimii  is  nuidc  out.  tho 
history  of  its  sudden  appeaninee  ami  the  synijiloiii''  of  nhiicU  .irul 
collapse  will  proliiihlv  i-mihle  nm-  in  sunoi^ir  :il  Icii-'t  the  true  na- 
ture of  the  malady  and  to  dilferiiitiate  it  from  l(yilr"|iiTif;irdiiim. 
Diuf^osis  may  also  be  facilitufcd  hy  Inslory  of  si-inr  iiiitiicilr  ni 
affi-i'timi  n^  aneurysm,  likely  to  lead  to  liinmo'i'liiiKi-. 

Prognosis.— If  hn'mopcrieardium  rcsnll*  from  tniunni.  the 
propnoeis  de[i(U(l»  niKni  wiiclher  <ir  mil  llie  Injury  is  anienahte  to 
surgical  tpeatnient.  In  eases  due  to  siorlic  or  cardhic  rupture  tho 
propnoBiB  is  ahsohilely  unfavourable,  and  dentli  is  the  inevitable, 
it  miiy  iie  llie  imniediale,  result. 

Treatment. — This  in  tramuatic  cnws  is  surpical,  and  i* 
best  left  to  textbooks  on  surgrry.     In  the  other  class  of  cnsoa  there 
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of  trail-  1 


19  Ho  treatment,  Bxoopt  possilOv  in  lljnw  nirf  iiislanecfl 
niatk'  liii'ffiifiiiii  i>f  liii'  licurl,  wlii'ii  llic  siiii'p'oii  slioiiM  jiromplly 
lay  open  (ho  sac,  fvariile  llif  1)IihkJ,  in  llic  linjte  nf  JisiPuviiriii^'  tlit: 
bouimm;  of  the  lutiiiorrliii {;(.',  aud  of  being  able  to  repair  the  injury 
by  aiitiiriiif!;  tbe  ho  art-muscle. 

Jtctliciiiiil  trtatiiu'iit  is  limitfi!  to  stiitnilalinii  nf  iho  hf^art 
and  ail  attciript  to  siip]mrl  tin.'  powers  of  life.  In  most  instances 
the  ]>]iyflioinii  arrives  ou  tlie  sceni;  Uh)  lute  to  do  more  llian  witness 
the  death-stnijrglc  or  sipii  the  death-ecrtiticalc. 

111.    l'NMir.\10I'KKICAHI>irM 

This  is  so  extrctiH'i.v  rare  iui  jiffeetion  that  but  few  have  been 
80  f'lrtiuiiite  [IS  fo  observe  iin  iiistinn-e  of  tlif  kind.  H_v  this  term 
is  iiit'iiiit  u  i-ulhvtiou  of  air  nr  ^:ia  within  tbe  pericardial  sac,  and 
henco  it  is  the  counterpart  of  llie  eomlition  known  as  pneumo- 
thora  X. 

Morbid  Anatomy. — Pnciiniojx'ricardium  is  usually  asaoci- 
atcil  wiilL  cnjli'ciinn  of  diiid,  must  coiiijiunily  of  ]>lis,  within  iho 
sac.  The  anirmnt  of  eontiiinnl  air  or  yas  is  variable,  but  is  suffi- 
cient, tiiL'elhiT  wilb  ibe  cxnibuioii.  fci  in'iM^iori  ^reat  ilisi.'iiliun. 
If  tlir  ■::{<  is  not  alisorbed,  iiml  Hic  jHTieiinliinri  lie  opened  pfist 
moiiem,  ilic  gas  escapes  witli  a  liisaing  noise  and  often  jmsHeasca 
a  fn'tid  odnnr.  In  some  inslancet;  its  aveJinc  of  eulranec  can  l)o 
easilv  iisecriaineil,  wliije  in  otbcrs  there  is  no  discoverablf  oiicn- 
ing  into  the  pericardium,  eillier  because,  if  such  have  existed, 
it  lias  l>i'iiim{'  closed,  c)r  bei'aiise  the  gas  lias  Ix'en  generated 
//(  liiri).  Tlicre  arc  usually  pri'seut  also  evidences  of  aente  jieri- 
carililis. 

Etiology, — TTu>iniiii]icricardiiiiii  may  bo  proilncod  in  anv  one 
of  ibi'ir  \\av>: :  ( 1  )  Prrl'iiraf  inn  nf  ihe  sac  from  without  mnv 
jill'iw  nf  ihn  I'ulranci'  nf  atmorJiiberic  air;  (2)  conununication 
may  \}r  i-iiilili-bed  betwmi  ihi'  sac  and  s.iuio  portion  of  the  digest- 
ive ii-ai!,  iliii-  [icriiiin  iii^'  ilic  iiurro--;  nf  the  gases  normally  exist- 
ing ill  (be  laitir;   nr   i :;  i    ".,_  iii;iv   In    i;cniT:(lcil   within  the  peri- 

l';tl'<lilll]l      wifllnlll      ^..[inintl      nf     il-     I'nl  1 1  ]  II 1 1  i  t  V.         '['Ill'     1 '11 1 1'ancc     nf 

atiMn-.[,|ic|-ir-  :ijr   iiiin   ilii'   -ill-   ii-ual|\    l:il,n-    |il:ii'('   llii'nii^b   a   |>('rfo- 
raliiig  Mniiiiil.  a-  tfnni  a  liiillr'i  nf  -ipiiii'  -laliliiug  insiriimiTit.      In 

rare   in.-taln'n-  jiii'  (iia\'  n]ilii'  llin   [M-l'Ir:!  I'll  illlii    tlirnllgb   tlio  lung  in 
CiinM'ijUi'ilrr  nf   Lli'i-I'iil  in]i    b\    liin  -liiil'p  nili;i'  nf   ihc  friU'tlircd   stcr- 


PNEUMOPEEICARDIUH  188 

nuin  or  rib,  or  by  niptiire  of  a  piiliiioimry  cavity  situated  in  im- 
mediate contiguity  to  the  sac. 

When  a  conn  nn  a  i  cat  ion  is  established  between  the  pericardium 
and  a-sophagiis,  air  is  forced  into  the  former  with  each  act  of  swal- 
lowing. Walahe  has  narrated  an  inlerestinfr  case  of  ixtrforation 
of  the  pericardinm,  and  resulting  pneumopericardium,  during  an 
attempt  by  a  juggler  to  swallow  a  short  sword. 

When  gas  is  admitted  to  the  aac  from  some  one  of  the  hollow 
viscera  it  is  usually  in  consequence  of  the  extension  of  a  previ- 
ously existing  ulcerative  process.  The  most  frequent  communi- 
cation formed  in  this  way  is  with  the  stouiodi,  by  reason  of  an 
ulcer,  when  situated  on  its  jHtsterior  wall.  Of  2R  cases  of  perfora- 
tion of  the  diaphragm  by  gastric  ulcers  collected  by  Ludwig  Pick, 
only  10  were  cases  in  which  the  iik-eratiou  had  i>erforated  the 
pericardium.  Collingwoo<l  Fenwick  records  a  very  interesting 
case  which  occurred  in  his  practice,  in  which  a  gastric  ulcer  had 
perforated  the  jiericardium  with  an  imiiicdiately  fata]  result,  and 
yet  no  previous  symptoms  had  occurreil  to  point  to  the  presence 
of  the  gastric  ulcer.  In  4  of  the  10  cases  collected  by  Pick  the 
two  surfaces  of  the  ])ericardium  had  become  adherent  before  the 
ulceration  had  perforated,  so  that  the  ulcerative  process  involved 
the  substance  of  the  heart  itself.  Ulceration  into  the  sac  may 
also  take  place  from  the  (csopliagus,  but,  as  already  stated,  atmos- 
pheric air  is  then  aditiittcd,  instead  of  stomach  or  intestinal  gases. 

In  the  minds  of  some,  the  sj>fintnneous  devcloi»ment  of  piicunio- 
pericardiuHi  is  a  matter  of  doubt.  Gibson  is  of  the  opinion  that 
in  some  of  the  cases  supiM>se(l  to  he  of  this  origin  the  pncumoijeri- 
cardinm  was  in  reality  tlie  result  "f  an  '■pciiing  into  the  sac, 
which,  liowever,  Iwcame  so  (piickly  ami  jierfectly  closed  that  no 
trace  of  such  oiH'iiiiig  could  \tc  illscovcred.  Xevertlielcss,  the 
discovery  of  pas-forming  bacilli  renders  intelligible  and  possible 
the  spontaneous  development  of  pnctiniopericardium,  and  may  ex- 
plain some  cases  that  would  \>c  difHcult  or  impossible  to  account 
for  on  any  other  by|)olhesis.  This  mo'le  of  production  is  exceed- 
ingly infrequent,  to  say  the  least.  Such  a  pneumopericardium  is 
precede*!  or  accom]>aui(d  liy  acute  suppurative  or  liaimorrhagic 
pericarditis. 

SymptomB. — Sulijcctive  manifestations  arc  essentially  those 
of  sudden  distention  of  the  sac  from  any  other  cause.     They  are 
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tiyiupLoiti!^  <if  prL-^^Kiiri' ;  Uul  iiinsmiich  n^  the  ciitrnn«;  of  gn«  takca 
pliiL-e  sinii!fiil_\,  Hvmiiloms  dpvelop  rapidlv  and  are  cstrpme.  In 
some  iuatances  iIhtc  aiv  sviuptoms  of  shock;  a  woak,  irw^iilar 
pulse,  ii  pule,  jiiixiniis  finintt'iiaiice,  f!io  skiii  covcrtsl  willi  iridd 
swi'iir,  wliii'li,  ti)gfl.li('r  willi  in'tlnrpmra,  prtxliK-cs  a  jiicluro  of  mor- 
tal iipotiv.  TliL'  plivaifiaii's  allt'iiliou  is  at  onco  directiMl  lo  tbc 
iiiMrl,  Tlif  i-\iiiiiniatli>[i  nf  which  reveals  a  most  singular  group  of 
dliji'clivi'  *_viri]irniiis. 

Physical  Sig^ns. — fiispfrHon  mul  raljinlion. — These  afford 
evidciiee  of  pcrirardial  disteiitiim  but  not  of  the  iintiirG  of  the  dia- 
pase,  and  in'c  ut'  iiiiimr  iiiip"rt.ani't'  siui-o  thi-  diaKnosie  is  readily 
eelalilishi'il  liv  hIIkt  irii'aiis  nf  <'Njili'ra1i<iii  iit  uiir  di^)}i>»al. 

Pc-rciixsioii.- — Till-  piicniiiiii'iia  penvivi-il  hv  jK-vcussioii  aro 
iniHiiii';  iti.stciiii  c.f  canliiio  duliieftri,  eiicn laflied  upon  and  sur- 
rounded liv  piihui'iiary  ri-smiaticf.  ihe  pr»'trordium  is  fonnd  lo  be 
tyiiipHnitii",  rillicr  lhriiiij;litiul  nr  jil  its  upper  ]Mivtion.  If  llie  jrtJ- 
carciiuiii  conlaius  tlnid,  as  well  a.-^  air  or  gas,  there  ia  dnlnesa  over 
the  di'pcndi-iil  piirt  jind  Iiiirli|iilcht'il  tympany  al">vi'.  (ian  U-ing 
lijriiirr  lh:iii  ilu-  rMiduU',  riiiirii;!'  ill  l!n'  psiliciit's  position' from  ibo 
recniiiln'iit  tn  ilii-  iipri^'lil,  and  from  side  to  side,  causes  the  gus 
(o  niiive  (ilmnt,  fi}  ns  lo  he  iihviiys  almve  the  Icvol  of  the  fluid; 
hcnrc  iliiTi-  ']!<  rliTinge  In  thi-  liK-iiiirni  c.f  dniiie-'iB  and  tympany  ac- 
cordini;  lu  ihi'  p■>^^ln■  nt'  llu-  ]nilieni.  In  ilie  erect  position  dul- 
nei(8  oocupie;'  till-  l>ntii.iii  Mini  (ytii|paiiy  ilie  iipcx  of  the  sbl*.  If  the 
patient  lie-  on  liis  Ict'i.  siih-  the  llniil  ^I'liviialcs  in  tlnil  direflimi, 
with  L-urrcspiindiii^  ilulnc-^fi  siii'hionuii'd  hy  tympany;  and,  on  tlie 
other  hand,  tin*  ato»iH])linii  mI'  ihc  i-ij^ht  IiikthI  dt™l)itiia  cuuws  a 
rorrespondinfi  alteration  in  llie  reUitive  position  of  the  giii*  nnd 
lifjuid.  with  rcsuhini;  tran>pip'iiliiin  of  tympany  and  dniness. 
Moreover,  the  larjrcr  llu-  animmt  nf  cjiiichitc  ilie  sniiilii-r  the  spaco 
nllotled  to  liie  gas.  and  liencc  llio  hi;,dier  the  pitcli  of  the  tym- 
]i;inriic  ii'iii-.  Stukf*  claimed  in  him-  vn»v  to  have  detected 
"  cracked-pui  "  I'c-'inani-e. 

Auxrulfiil'uiii. — I'erhiijiri  the  niofit  striking  features  are  the 
peciiliiir  Mound:!  olisfrved  on  auseidiatioii.  The  niovenionts  of  the 
lieart  eanwe  an  apitiilinn  of  the  gas  and  liquid  eontr-nts  of  the  «ae, 
nnd  lii-ui'f  [L  true  .titi-ainxwu-i'iiiiitif  or  ."I'lih^hhi;).  This  is  variously 
di-jicrilii'd  11*  ehnrninf:.  kjjIjisIiIiiu'.  "i-  like  that  produced  by  a  water- 
wliet-t.     These  are  sonietinieH  uetoinpanied  hy  that  mu»icnl  sound 
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known  as  tlw  iiirtallie  liiiklc,  Iik«iic.l  to  the  drn]i|iiii^  of  water. 
Tliia  [tericanJial  ^pla^hiug  iri  of  prwisoly  tlic  isiuiic  ilianu-tor  iis  llio 
livfKMTiitii-  sucfusflion-soiiiid  i-licitiil  bv  shaking  n  |ialiftil  witli 
pneumohvdnftliomx.  In  some  iDStaiic<*  llicsu  inetallie  souikIs  aro 
Huth'Mc  at  a  distaiiw  from  tin-  |>iitiL-iit"»  i-lifsl. 

Diagnosis. — This  coniitinaliun  t.f  ti  ficar  riiit;iiig  tviiiiniiiilio 
pcrcussiiiii-iiitu-  witli  apltii^Liii^  in  tlic  i-ardliii-  area  is  so  nniqUR 
tliul  nn  orronpoiiB  iliagiiusis  can  si-arwlv  he-  iiuiilc.  It  swina  U<  nic, 
tlicn-ftirc.  fur  afielJ  to  ilisniMt  tin-  <litrciitiiial  i!iiiirin>si-i  Iwlwccii 
this  aiTtHrtiiiii  and  dilalution  of  tlic  rihiiiiai'li  uv  i>idiiici]iiii'_v  vuinieii 
in  iiniui-diatc  proxiiiiitv  tn  llit-  ln-arl,  wliitdi  iiro  ciimUtioiis  said  hy 
some  anrliors  to  rcndt-r  a  jiiiiitukc  in  ■liajjim.-.I^  piHsiMi-.  I-'inally, 
the  cmfiiuiidiiig  of  tlii»  dist-aso  with  ihi'  jiri-sfnce  uf  air  and  lliiid 
within  ihf  ph-iiral  t-avity  is*  Ht'arcidy  lilti-ly,  if  cmc  will  hear  in 
mind  that  in  piicmnothorax  the  sucousHion-soiind  is  imly  nhlainc-d 

wht-n  the  patient's  InhIv  is  ii};iliili-i|,  whili-  in  tin-  afTc-ni, lulcr 

diitcufisiuu  lliL-  jKfidiar  eouiid  is  prt-st'tit  cvt.'n  wlicii  ihc  palicni  is 
at  real. 

Prognosis. — This  is  iiKvays  Rcriinis,  vol:  In  tniiiiniitic  caspa 
ihtTc  is  hi-'jH-  uf  furi!  ihningh  surpii-al  inli-rforciu'i',  whik-  lliir  suuib 
may  U.t  said  rcgardiuf;  <'aws  asunfiaied  with  pnndi-nt  pcrii-urditii'. 
ShouM  gas  ^aiii  eiltraiji.v  tu  thi'  prriirardliun,  and  lie  mil  followed 
by  infc>clioD  of  the  sac  an<l  intlaninial  inn.  iIhtc  i-  ;i  pnv.ihiliiy  of 
its  iiltiinati'^  ahsurption.  Jlort-uvir,  llif  pioj;ii.iiis  d.-pimU  iip-ai 
the  siiddenneita  of  thu  furtnation  nf  pnouniopcricardiiiiu.  If  lliiit 
i;"  ifutlifieiitly  rapid  to  occasion  syinplnnis  i-f  >ihnck,  ilicrr  i^  strong 
likidihtHHl  tliat  the  patient  will  Mnecnnili.  If.  on  the  oilier  hand. 
the  condition  devflo|i«  slowly,  symptoms  may  not  In-  wry  lUfji-nt, 
and  lime  may  be  allowed  for  siiri^ii-'at  iniurvonllon. 

Treatment.^! t  jrocs  wrtlumt  sayinf;,  that  in  inoet  ea«'s  if  Mir- 
gieal  skill  ininnol  remove  the  can^^e,  oilier  Irejiliiient.  no  mnller  huw 
cnerpplie,  will  he  found  unuvailinj:.  The  same  principles  govern 
ilift  thernjienlie  manatrcment  in*  in  other  forms  of  pericHidiid  dis- 
ease. Supporting  and  Minndatinj;  nieannri-s  are  aways  indicated, 
and  may  even  cnahle  the  ])atiL'ni  to  rally  from  tlic  initial  sliock. 
Pain  and  di»tre!>!i  should  Ix-  relieved  by  u  dose  of  morphine  admin- 
istered hvpodennically.  Ilcat  shoidd  lie  ajiplicd  to  llic  extrenii- 
tie*.  Camphor,  ammonia,  eilier,  and  brandy  are  ii^-fnl  (-timu- 
Unl9,  and  should  he  given  freely.     Thv  physician  should  not  for- 
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gfl  llii-  frrvat  viihii'  >>i  Mlrvc-liTiini.-  iiml  ilij;]'!!!!!]!  in  xii|i]Hirtiiig  tho 
licart ;  llic  fornuT  ^liuiild  be  adminisltTed  imtler  the  skin. 

IV,   Tl'ltHRCl-LiiSlS  i.iV  THE  I'KltK'AUDlL'M 

Morbid  Auatomy.^ — TiiU-ifiilosis  jirodncos  in  tli©  perica?^ 
iliinii  !il[  nf  tlic  ('lidrncU'ristii'  lesion*  tu  wliii-li  il  iiniv  pvi-  riw  in 
ulluT  ri';;iiiiiti  Lit'  llic  limlv.  The  ]iriicf.is  niriv  lie  ni-nto  or  rlinmii; 
ill  ftjurst',  iiiut  (.■illicr  pxiulalivL-,  pruJiictiYc,  or  destructive  in 
niiUirp. 

Tlic  ftoiitn  prmieBB  is  not  often  to  be  distiii^iniished  from  aq 
iii'diiiiirv  iunitc  [icriiMriiitis  except  l>y  iiiicroseopif  iiml  bai-tfrio- 
lnf;irjil  iiu'lliniU.  'I'lii-  I'Miiliili-  iiiiiv  lie  tiliriiiiiiiH,  Herii-filiniioiin,  or 
piinilcTit,  lull  tiiliereiiliiiis  ]ieri('ar<Hlis  shares  witli  ihe  iuflanima- 
lion  iif  iiiiiliL'iiiiiit  ilisi'ii^e  tile  ■listlTictiiiii  of  lietiifi  tlic  most  frc- 
iHiflit  ciiiiseof  hii-riiorrliiifric  exii(iiiliini  in  llie  l)erie!inliilin,  Tliber- 
i'Ie.-<  nitiv  nut  lie  (ienHurstnilile  post  niortom,  nn<l  wlicn  foiintl  arp 
often  exceed iiiijlv  tiniiill,  even  inieroscopir.  They  are  nsnally 
f'Pinid  .III  (lie  |iiinet:(l  liiyer  of  tlie  siic.  nwliig  to  ihc  fpcipiency  with 
wlii<-li  lid-  infei-tiiiti  cMcnds^  fi'oiiL  iieiirhbi'nrinj;  viscera,  Tlio  inil- 
iiiry  Tulicivles  iiinv  lio  fovci-ed  liy  rhe  tiliriiions  cxiidntc  and  are 
then  to  lie  discovered  l>y  deliieliiui:  llic  tilirin.  Thcv  may.  however, 
111*  CM-'ily  ^I'cn.  iiTid  wlicn  eutlei'teil  in  trninps  jiivi-  rise  to  iireas  of 
casealioii.  TJiese  eii^icini^  are;is  may  invade  tlie  niyocnrdinni,  and 
ill  liiic  in'-tiiiiii-  II  i-lici-y  maw  Inn!  jierforateil  ilie  wjdl  of  an  miri- 
eli-  and  pn-jeeii'il  inin  its  envitv.  heiiiij  covered  liy  a  iliromlnis 
where  il  wa-i  in  cntacl  willi  tin-  M-""!. 

Aptiii,  ulii'ii  till'  prmliichoti  of  i;TjiniiiatIon  tismie  is  tlie  jtc- 
doniimitinfr  fcjilarc  of  the  iirneess,  llie  tivo  Uiyers  of  (lie  ]>ericar- 
diiini  are  lioiind  (op'ther  liy  n  Mnisli  Iraiislneent  maps  of  nt-w- 
fnniied  ti—ve.  'I'hi-  of  eoiii'-c  I icconies  while  ay  ir  {-rows  ohier, 
and  llie  eiMidili'iti  ipI"  ii'lliiTet\t  |KTicardiitiM  is  ]irod«ced.  Only 
rivroly  i>  the  ca^eour.  nia-^'  ciilcitie'l  iit'ter  ihe  i'f"s«iiricin  nf  llie  nefive 
process— ciileitieaii'm  htin^  imn'i-  eonmion  in  the  iuspiB^ated  re- 
iitniii^  of  ]ttinileiir  ■■xiidiir<->. 

Acnti-  |M-i'ieiirdiiis  is  prnhidily  Iii1iei'<-iili.its  in  a  Inrper  propor- 
tii'tl  of  eaM-s  riniii  lia-^  liei-n  -ii|i]iiis(-il,  iind  indeed  eannnt  he  eon- 
fidcreil  r  riirc  ei>niliiii>n.  Of  l,ii  t>*  iininsj)ic>  on  ndiilts  deiol  from 
all  cause-.  Well-  I'rnind  ihi-  coiidilinn  in  Hi  ensi's,  or  nearly  1  per 
cent :  and  since  in  li"*  case*  llie  pcricardiitin  was  netively  involved, 
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tlic  10  cases  niuoiint  to  ahout  S  ppr  ceiit.  Oi'lor  roports  7  per  cpnt 
from  his  sltr-s  of  ciisos. 

Chronic  ttiWri-iiloiis  iKTininlili*  may  follow  an  acul(.>  nltaek, 
■nd  it]  lliis  i-asc  the  [Kisi-njnrieiii  Hii<liiip<  arc  tliwsc  of  iiii  urilifmr^ 
eliroiiio  [K^riirHrtliliN,  wlih  tin.-  niliUlion  at  tiiijc-H  of  gravisli  tiilier- 
cles,  or  of  aroas  umlrrgoitii;  fuscoiis  iU-(r(tiicralioii.  Il  i»  tlit'  i-xccp- 
lion,  however,  rather  than  the  rule,  to  fiiul  distiiict  eviilpiifcs  of 
tiilK-ri'iilniiy  oripin,  cvit  in  cnses  in  wliicli  tiiL'  diniciil  history 
ahno!tt  eniiehisivoh'  |irtiveii  tlii^.  Iti<h>(-il,  in  >]iitc  of  lln-  lurgo 
iiiiiiikT  of  ca&e«  of  at-nte  iierieanlilis  that  are  tiilKTciilflr,  and 
wliii'li  |iU!«4  on  into  tlic  rlinmii-  form.  i(  if  vcrv  cxccphiiTiiil  to  ili"- 
eover  any  coritliisivo  post-inorifm  c-viflmoo  of  tuIn'rculorii!t  In  oaspfl 
of  cliroiiic  jR-ricMrJitis.  Thf  lini!iiiK«  int'Inilf  thiLktiiinp  of  tlic 
nicniliruni'  and  more  or  less  coinpk-te  aillifHions  of  tin;  two  layer.*, 
the  Iranf^liiceiit  Miiisli  ftraiLnlation  lissiie  of  tlir  anitc  Kfa^'c  liavin^f 
been  r>'|  illicit  I  liy  firm,  wliitc  cicalricial  litHiue. 

Perieardial  tnI>erciilosiB  may  he  phronic  from  llic  nntciel,  in 
which  event  the  h'sions  are  nuire  apt  to  he  <jf  a  distinrlly  tuber- 
onions  miluri',  tiihcrclr*  anil  casciiliTi;;  areas  Ix-iiif;  common. 

Etiology. — Atiiliors  di-iiii^nlHli  a  jiriinary  jiw  wi'll  n«  a  sec- 
ondary form  of  jK-ricanlial  tnlH?rcnlosiit,  Ac^-onlinR  to  Osier,  the 
primary  fonii  may  Ijo  "  asso<-intcil  only  with  i-iisi'iitinn  "f  llic  liroti- 
rliiai  or,  luirtii-nlarly,  llie  aulerior  mi'diii-tiiiii!  ;;li!lld^."  In  oiliei' 
cases  there  are  no  such  as*«K-i)itei|  Iccious,  timl  in  llic-r  ilie  Inlicr- 
euloiis  alTci'tion  of  tIic  pericanlitmi  is  in)po!t.-<il>lc  lo  c\pliihi. 

The  seciimlary  furm  is  the  one  •rcnerally  enconnlered,  and  dt- 
|>endH  upon  previon^ly  esiotiny  Inhcrcnloiis  disease  el»eW'lnTe  in 
tlie  bo*ly.  Thi*  itiay  !«*  eorica  <if  a  vertebra,  a  rili,  or  flio  stenitiiii, 
ca^eoiiN  l>rrin<'liia!  or  nicdiavtinat  L'laiuN,  tidii'n'nl'i-i*  i>f  llic  liin^f, 
pletira.  or  retroperitoneal  lympli-^hiinls.  or  tidi'-rculoii.t  iK-ritonitia. 
Oecnuionnlly  niiliury  Hibercles  wilbiii  the  jiericarJiiim  arc  a  part 
of  a  general  miliary  infeetion. 

Thie  form  of  ]H.TicjiriliaI  disease  is  most  ennimon  between  the 
iigesof  fifteen  and  lliirty,  yer  has  been  seen  in  individuals  iil  clllior 
extreme  of  life.  Osier  met  with  a  caw  in  a  child  of  five,  Duck- 
worth in  an  infimt  of  only  five  niotilb-.  iiini  l.ajuril  in  a  woman 
of  ciplity-citrlil.  A  pnlient  of  mine  who  died  of  jriihu'rnary  coii- 
snmption,  with  acipiired  dcifroeiirdia,  and  in  wIkwh-  ailhen-nt 
|K'rie^nliiini  tubercles  exJ.sled,  ivas  a  young  man  of  ei-jblrcTi.     The 
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(list'KifC  iiffwts  tmtli  scxcK,  lull  tor  some  strntigo  roaHon  appears  to 
be  rather  more  comiiioa  in  males.  Other  preilisposiug  caust-s  are 
nil  t]u>«c  cuiiilititiiis  lliiit  ri'ritli^r  iin  iiulividiml  siisccptiblu  to  tbis 

f<inii  iif  iiifc-elion. 

Symptoms.  — In  most  casos  the  ilisease  is  wholly  latent,  and  is 
only  (lisi'ovtTud  on  the  autopsy  luhlt*.  Tliis  is  due  t«  the  fai't  that 
the  disease  is  {leiionilly  siiliai'iilc  ur  clinuiic,  and  arises  insidimisly. 
If  it  gives  rise  to  aL-iile  iiitlamnintii.ni  with  etriisioii  the  Byniiptoms 
are  thoae  of  aeiile  pcrinmlili!*  fnnii  c.tlier  causes — pain,  palpita- 
tion, fever,  frietioii-snniul-i,  and,  H|nin  distention  of  the  sac,  the 
liressiirc-efTwls  alreiiily  cniisiilcn-d.  Kveii  mi  exudative  |>criear- 
dili>  iif  this  iiri^iti  iiiiiy  iii  -nMn-  instunees  jinrsno  a  trliroriie  eniii-M*. 

Physical  Signs. — t)hjcflive  nianifcslalions  of  the  disease 
an-  wiinlitii;  luilc^!-  lln-  !ifTi'<'liniL  in  dechired  n»  iin  .leiite  proeeas, 
Wlicn  siieh  is  r!ii-  I'lisc  ihere  iirc  ilii>  freiiiitns,  i>ericardial  frietioii- 
donnd,  and,  with  tilling  of  the  sac  hy  esndation,  tlie  evidence  of 
fluid  disleiitioii — i.e.,  Irianfjiihir  iircu  of  didiietts  and  disa]i]K'jir- 
anee  of  the  cni'diiir  inij'iiUe,  cle. :  in  slmrt,  the  si|fiis  alrendv  de- 
Mcrilird  in  ihi'  i-liapii'r  en  .Vi-nie  Perieai'dilis. 

Diagnosis.  — Hwtnj:  in  ilu-  insidious  unset  and  lutvnt  nature 
iif  tlii,-^  dinr;iM'  ii  '[»  Turi'Iv  diiif-ii'islieiitcd  dui'iiig  life.  If  in  llie 
eonrwe  uf  pulmonary  tidicreidosis  nr  of  |deuritis  in  a  tulx-'ivnloiis 
sidijift  the  [iliVMiefd  sij;ns  of  perieardial  involvement  should  make 
their  a]ipearance,  one  might  with  ennlidenee  make  the  diagnosis 
of  perii^nrdial  ruhcreulnsis:  Init  willmut  sui-h  fiivourinj;  conditions 
it  is  Hot  ill  all  likely  ili;ii  ilic  dirii-aM-  would  In-  diseov<-red. 

Prognosis. — Tins  is  not  always  serious  so  far  as  it  affoeta 
the  dunitioii  of  lifi",  vet  it  uiicliiiiliiedly  emilrihules  its  share  to 
the  nnfavonndili-  terniiuulioji  of  ilie  gi'neral  luhereulous  disease. 
Its  renioie  etTei'tc  are  an  miliererit  perieardiuni  and  eardiac  insufli- 
eieney.  The  appearanee  of  ii  tuhereulims  perieai'dial  effusion  in 
the  tate  statics  of  pahiioiiiiry  lutx-reulnsiu,  (lie  patient  being  al- 
ready i-ii>-lii>elie,  would  uiidHiiliIi-illy  li:isli-ti  llie  Taliil  i<»ue. 

Treatment. — This  U  In  he  enndiietcd  on  the  lines  already  laid 
down  fur  the  uiaiintietiienl  of  oilier  fi^rms  of  acute  pericarditis. 

V.  svpiiii.is  iiF  'I'lii':  i'i:itHAi{iiU'M 

IiivhkIou  of  the  perieardiuni  l>y  syphilis  is  so  rare  an  alTdution 
(liiit  most  lestdiooka  on  diseases  of  the  lie;irt  eilhpr  do  not  con- 
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»i<J«r  it  nt  nil  ur  give  it  tlie  vory  bricfost  possible  mention.  Eich- 
horat,  for  cjcaniple,  siiitply  states  that  giimmntu  in  this  situation 
have  ly^cn  (k-wrilit'd  bv  l.HTiccrc'iiiix  ami  Orlh.  In  AUbutt'a  Svs- 
letii  wf  ilf<li<'iuf  1  fail  tn  tlnd  any  irii'tirii>iL  of  svphilis  under  dis- 
easps  of  the  {Kric^unliuni,  and  tbc  saitio  iiiav  bo  said  of  Havdcu 
snJ  Walshe  in  ibeir  cljissii-nl  works  on  ibc  heart.  Gibson,  whose 
rcniarkti  on  this  subject  are  more  volnniinoiir,  dcvnti^  Inil  ii  sIiij^Il- 
pHge  to  it,  and  would  sucm  to  liave  been  larirL-l_v  iiidcbti'd  in  Mru- 
ock's  {japiT.  whiob  bus  liki-wiw;  fnriiislied  ibe  itis|iiriitIon  for  the 
folliiwin^  brii-f  ei.ti.-i<lr'r»tii)u: 

ICorbid  Anatomy. — yvpbiliii  nf  the  perienrdiiiiii  in  alwiiyi* 
II  vory  rare  alfei''i<iti.  and  1,1  iihiiniit  never  nicl  with  unassiH-iateil 
with  syjihilitie  changes  iu  llie  hcnrt-riiiis<di.\  When  present,  ibe 
disease  is  liniiled  to  the  visivral  layiT  and  riianifesl^t  lUi-lf  isither 
as  fnunniata  or  eirciunseribed  ihiekeiiinijs.  Altlioiii;h  ca-iL-s  have 
IkH'U  deiierilHtd  nsi  syphililie  ]wrii'!irdili!?  wilh  sero-Bbriiious  exu- 
dation, Mraeck  is  of  the  opinion  thar  their  ttyphililic  nature  is 
ojwn  to  doubt.  Of  the  tvvu  f.iniic  in  whleli  ]H.'ricarilial  sjypbilis 
dcebiri'ft  ilM-lf,  tibrinmis  ibiekeiiiiif;  is  mueb  the  ninre  enuunoti. 
At  ike  time  Mracek'^  monograph  appeared  only  :i  niithcnticutcd 
case*  of  pmuiiii  williin  ibe  pi'riciirdiiim  had  been  descrilwd — one 
each  by  Liincereunx,  Ortli.  and    Mriii'i-k. 

The  |iortion»  of  the  epiejirdiuin  that  iii>pear  thiekened  mid 
(ibrons  arc  usually  found  to  nverlie  and  be  intinnitely  connected 
wilh  ureas  "f  priiiiDiiiii'eil  iiiyiiftinlial  fibrnnis  ur  a  [iiiiiiiiiii  situated 
within  the  lieart-uiii.-iele.  Tbc  ilevebijunrul  of  enmiertive  lis^ue 
Usually  begins  Jn  the  innnediiile  licijrhbuurhon'l  of  llu.'  blood-vcs- 
seUi,  an<l  then  extends  nmre  or  h-.-^."*  widely  into  the  surrounding 
parts. 

In  the  second  case  of  Mnu'fk's  series,  in  wliicli  the  C])i(;ardiuin 
was  thickened  and  elevated  in  a  cironni^eribcd  zone,  inuuediately 
overlying  a  small  guiiima.  (be  niierosi-npr  revealed  signs  of  reeent 
inllairnuution  uf  the  adipose  linsue.  This  lisr-ue  whs  thickly  intil- 
irated  with  cells,  particularly  in  those  parts  next  to  the  nnisele- 
Hubstanec  and  around  the  Imrder*  of  tbc  giiliiliiy  tumour.  Imme- 
diately alKive  the  guinmn  there  was,  in  addition  to  cellular  infdtrn- 
lion,  a  pronounced  hypcramii*  of  the  veins  and  capillaries.  On 
the  iiverlying  surface  of  the  epicardiuni  the  librous  tissue  was  old 
1. 
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In  the  eoiirso  u{  tiim.'  llie  blood-vcsstla  supplying  the  newl 
forinci!  cunncL'tivi.'  lissuo  iiinkTgo  oMiterulinn,  ami  the  latter  lie- 
comc-s  traiisf'TiiH'd  intu  tinn  fientrieiul  tissue.  Tliifkcnmg  of  the 
seroiie  iiieinbrane  is  not  weeesaarily  asaociated  with  a  deposit  of 
fibrin,  and  fonycquenlly  pt-ricanl ial  ndhesiona  art  not  always  ob- 
sen-ed.  In  soniL>  instiiiiees,  however,  the  two  layers  are  fonnd 
loosely  united  in  the  areas  in  whieh  the  connective  tiesno  hag 
iindi-rgonc  liypcrjjlasia.  Total  ohlitevatioii  of  the  eac  is  almost 
nevi'r  I'ncniintered. 

Syphilitic  pericarditis  is  ii  vi-ry  I'hronic  proceas,  luueh  mon- 
so  than  is  tnhevculons  iiericarditiw,  ant!  Jlraeek  attirniH  that  in 
tluise  cases  in  whjeh  it  is  diffinilt  to  dctenniiie  whether  the  prtieess 
is  tnherciiloiia  or  syjiliilitic,  the  pn'SL'tire  of  a  scr<i-tihriui'ns  rtr 
hiVUiorrliiifiic  exudation  tells  in  favour  of  its  lid)ereiilout*  origin. 
lu  pases  of  exudative  periesirditis  syphilis  is  the  last  thing  to  be 
thought  nf.  In  sonje  iustauci"*  the  sac  may  he  found  to  contain  a 
snuill  aiuuunt  nf  clear  scrum,  hut  when  present  this  is  a  transuda- 
tion due  to  coinprefision  of  the  hlood-vcssela  hy  the  products  of 
sypliilitic  disease.  Very  randy  ha-nuipericardinni  may  also  he 
pHMluei'd,  as  in  one  ease  hy  a  rupture  of  a  snuill  cardiac  aneurysni, 
itself  ilie  ri'sult  of  sypliiiitic  tihrous  uiyoi'urditis. 

Etiology. — Syphilitic  ijisease  in  this  situation  is  a  late  maiii- 
festiiiinu  of  the  infei^tion.  There  arc  no  known  factors  which 
iletcrniine  its  invasion  of  the  |icricaniial  sac,  hu!,  as  if  is  a  consti- 
tutional ilisease,  it  is  only  singular  that  it  is  not  more  frequently 
pnsi'ut  in  this  location. 

Symptoms,  — Sy|ihilis  nf  the  pericardinm  either  occasions 
[III  ?-yiri|iliiiii-,  or  iliesc  arc  obscured  by  llio>e  of  svphllitie  disease 
in  nrjiir  |>iLrl>  ^if  the  l">ily  or  in  the  Iicart-ninscle.  Tnasuiueh  as 
]iM'irMi'ili:il  rbiirij;c-  uf  tills  uature  jtr<'  almost  always  found  in  eon- 
nci'tiipij  wiili  liK'iif  diH';i-c  ol  ibe  luyoeardiuui  or  endocardium,  it 
i-  iiii|iip---ili|c  111  say  how  niiich,  i1  iinv,  of  ibc  svniptotuatoloev  is  to 
111*  ;ini'ibiiii-d  to  ilii-  |iii'ii-iii'ilial  rlJM'a<(',  It  is  higlilv  jirohable, 
howiAir,  that  tin'  cliiil  ii'ilr  in  liii--  i'p-|irct  i-;  pbtvcd  bv  the  tuvo- 
eardial  dci^cnri'al  ioii  o]-  ilii'  -rlrrnlii'  I'lub  ii'jirdli  ]-,  jis  tlic  case  mav 
ill'.  '\'\\i'  ri(l-di;H'  liiillli  Ir-tal  iMit-  Mill  be  I'llllv  d<'M'l'il>('d  in  the 
i'li;i  |iifr  Mil   I  1emi-[   .^v  jijiiii--. 

Physical  Signs.  I'Xi-i'j.i  in  ilir  r;ii-i'  .-i-rs  in  whi<'h  the 
|n'i-ii'artli;d   <-b:nii;i's    li':ii|    lo   ibf  iii'\"i'|ii|iim'ul    of  a   friction-sound 
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or  to  dropsical  disrciUioii  uf  llit:  .suo,  ihcrt-  ui'c  iiu  ilistiiictivc  oV 
jwtivft  »\gn&  of  the  Wiil  didcnse. 

I)iag:nosis. — Kvi?ii  in  a  liiclic  pHtifUt  with  Jiatinct  cardiac 
•yriiji[i>ni.H,  tlii'^'  are  fur  iiuji'l'  likt-lv  lu  lie  diic-  lo  s_y|iliilif-  of  the 
myncnrdiiiiii  tlitiii  nf  llic  ]ii.-rii_'iirdiiiuj,  iuid  ln-iu'i^  uiic  slmulil  Ije 
vcr.v  piiarded  in  making  tlip  diapioi<ifl  of  the  latter  c'lindilidii,  Tlio 
inira-riliitn  rwognition  id"  pLTiciirdiiil  BVpIiilis  is  on  t!]i'  wlndc, 
llii-rt-f-o-f,  \<-v\  iinlikuly. 

Prognosis. — I'tr  sf-  pcrit-ardial  Bvpliilis  cannot,  be  rcgardt'd 
ns  11  diingiToiis  idTc'liuTi ;  the  iidln-i'i(jii»  it  iiidin*c»  am  usiiiilly  so 
circiinirtcrilicd  aiu!  Imisc  rhat  ilii^y  prulijilily  exert  liitle  if  imy  iii- 
jurionii  intluciicc  in  tht-  way  of  eunliiu-  liypertnii'liy  and  diiiila- 
tion.  In  ^iieral  ii  tuny  lie  staled  lliat  tlio  pro^ioiiis  in  tliar  of 
syphilitic  diBeiise  of  tlic  Iieart-nmsclc.  wliidi,  as  cxjiorienco  shown, 
i*  very  iiiin-iialile  ru  iirujier  nmniifieini'iil, 

Treatment. — Thi.-i  consists  of  tlie  vigorous  eniplojniicnt  of 
mercury  (ind  the  iodideit,  and  need  not  here  be  discnsscd, 

V[.   CAKCINOMA  AND  SAKCOMA  op  THK   I't^IUC.UUill'M 

MalifHiauI  dispasp,  like  syphilis,  attackp  tin'  piTicardiinu  with 
sndi  iiifri'iiiii'iic-y  ii^*  tn  merit  l)nl  brief  I'nnMderiilinii. 

Morbid  Anatomy. — Owinp  to  ihe  (■\tremp  rarity  of  pri- 
niiiry  tiiinoiir!!  -d'  the  *nc.  bill  little  eaii  lie  siild  eoneeriiint;  ibeni. 
Williuitii'  and  Miller  hiivc  rejHirti'd  ii  ease  of  sarcoma  of  the  jnm- 
cardiuni  in  a  Imy  of  ibirteen.  The  liiiiioiTr  wn-  a  difrii*e.  sninll- 
oelled  Bureoiiin  of  the  parietal  layer,  wliieb  liiid  pnidiieeil  uiiiforni 
thickening;,  Iml  had  not  invmleil  tbe  epicardiiim.  There  wii«  no  dis- 
coverable inx'olvenient  of  the  lyiiipli-iiodew  in  any  other  part  of  llio 
body,  and  for  rliip!  and  oiIiit  resisr.ns  llie  authors  eonehnh'd  Ibat  the 
growth  bad  iirijriiiiited  in  tlie  lyiii|iliiilie  rftrnelnres  of  the  wae  it>ielf. 

Of  seoindary  tumours,  those  nio^t  coinnmaly  invading  the  sac 
arc  lymphoma reoma  from  the  media^iinal  nudes,  and  carcinoma 
from  the  stomach  or  icsopliMiiiii^.  The  new  jirowtli  may  nnifuriiily 
infiltrate  the  parielBl  layer  of  the  sac,  ov  sinjtlc  nodnlcs  may  pro- 
jpct  into  its  interior.  There  is  always  more  or  le^^s  Unid  in  the 
sac,  either  of  inHainniAtory  or  of  drn|isical  nature.  The  iiillam- 
nmtinn  due  to  cancerous  disease  of  ibe  jierieardimn  is  ]>iirlieiihirly 
apt  to  produce  a  hn'morrbagic  cxudalc^ — being  in  tills  regard  like 
the  tuliercnlous  disouse. 
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Etiology. — Primary  malignant  diecaso  of  the  pericardintn  ia 
BO  rare  fliai,  according  to  Gibson,  Uie  only  uutlietitiL*  (.■«««  on  rt-oord 

was  the  one  observed  by  Koosier.  Sir  William  Kroadbonl  lias, 
however,  reported  an  inst.aiiee  of  sareonia,  wliieh  was  tlioiiglit  to 
DC  primary,  uiid  1  Lave  i]ii-iLtii)iii'd  ulmvir  llic  cast;  rc|iorl<.'d  by 
Williams  and  Miller.  In  tbe  vast  majority  of  eases  this  affection 
of  tbo  sac  is  swoiidnry  to  new  p'owtlis  in  ntliiT  sitniilionii,  ji*  in 
the  (fHijiliiijiiis,  liiiif;B,  [ilfura,  tiiediastimil  ghiiuls,  liver,  tie. 

Symptoms. — .Vs  a  rule  this  dii^east-  of  the  pirifardinm  la 
laU'iii  'ir  ilii-  i.-liiiii'til  liii'liiro  is  thnt  of  tlie  jirimary  Hijtiour. 

Phyeical  Signs. — So  far  as  known,  ihrre  are  no  distinctive 
physical  ^ign-i  of  mali^nuiK  iiivai^iun  of  lln-  piTiriirdium.  If  such 
uro  produced,  llicy  arc  those  of  *«.■<■< mdiiry  iTillunntial.ion  or  of  drop- 
sii'iil  di-iteiitinTi  "f  ilio  sai',  iind  rci[iiire  no  n-|>elitinn. 

Diagnosis. — 'i'lii:-  is  rarcdy  if  ever  iiossibJe.  iind  Would  initu- 
rally  ilepoiid  on  olijeetivc  nianifpstutlonfl  of  pericardial  disease, 
wliii'li,  as  jiidt  staled,  iire  very  uneevtain. 

Prognosis  and  Treatment.— The  foniicr  i*  hopelcM.  tiiiice 
the  dis('ii>c  i>  hill  jiiiii'iiiiidi-  lo  siir-;t(-jd  itili-rl'iTciu'e.  uTid  ibe  lat- 
ter must  lie  eiiriHiii'il  In  nieasiires*  ealculaled  to  relieve  aulTeriiig 
and  ]U'oirioIe  euthanasia. 


SECTION  II 
DISEASES  OF  THE  EJJDOCARDIUM 


CHAPTER    IV 

ACUTE    ENDOCARDITIS 

This  is  an  iDflammation  of  the  lining  membrane  of  the  heart, 
which  it  has  long  been  customary  to  divide  into  two  forms,  for  rea- 
sons apparent  in  the  various  adjeetivos  applied  to  them.  Thus 
one  is  called  simple  or  benign,  because  it  does  not  often  destroy 
life  directly,  but  [wrmits  tlic  patient  to  recover,  although  with 
vahiilar  lesion.  Tlie  terms  vegetative  and  vornicose  are  also  ap- 
plied to  this  variety,  j)articularly  by  the  Germans,  on  account  of 
the  nature  of  the  inflammatory  changes  induced.  Simple  and 
benign  refer  to  its  clinical  manifestations,  vcrrucose  and  vegeta- 
tive to  its  anatomical  olinractera. 

The  other  form,  fortunutcly  mucli  loss  frc<iuent  than  the  pre- 
ceding, is  sjMikcn  of  us  m]))ignai)l,  tn  dcsipuifc  its  usually  fatal 
ending;  and  infectious  or  infective,  in  allusion  to  certain  etiological 
and  clinical  characteristics.  Its  anjitomicul  features,  on  tlie  other 
hand,  are  shown  by  lis  other  uanics^ulciTativc,  diphtlieritic, 
mycotic.  Diphllicrilic  was  apiilicd  to  it  Uy  Vircbow,  and  mycotic 
by  Winge,  who  was  Ibe  first  to  ilescrilie  niierolics  in  llic  valves. 

In  conforniily  willi  tlie  plan  of  this  w.irk,  which  is  to  desig- 
nate diseases  by  tlieir  most  fainiliar  and  frcnerally  employed 
names,  these  two  affections  will  be  spnkcn  of  aw  anite  simple  and 
acute  ulcerative  endocarditis.  In  aeconbiiicc  with  custom,  more- 
over, they  will  be  considered  as  distinct  clinical  entities,  although 
I  am  not  unmindful  of  the  fact  that  a  sharp  dividing  line  cannot 
always  be  drawn  Iw^lwceu  tlicm  either  clinically  or  anatomically. 

The  endocardium  may  become  inflamed  during  fictal  as  well 
as  extra-uterine  life;  liut  tlie  two  halves  of  the  heart  are  affected 
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willi  ilifferciit  degrees  of  frcqucTifv  iluriiig  these  two  periods  of 
pxistenct'.  Aflcr  birth  it  is  ihn  liu'w^  iiieuihranp  of  tlm  U-ft  aide 
that  is  geiifraliy  ullnckcii  by  induiiiiiiati<iii,  aa  ih  tui  woll  ehown  by 

SjKTiiiifr's  (tfl-citfil  statistics  of  .'iUO  cases  at  the  Iterlin  I'athologi- 
I'liI  hisliliilc.  (If  Itifrtf,  the  left  sidi"  nlonc  waa  finiiid  alTi-oicd  2fi8 
times,  right  heart  akmc  31  times,  Ixjlh  together  2!l  times.  Of  the 
casL's  11  iTiHl iiig  ihe  lefi  side,  the  mitral  vah'c«  were  involved  255 
liiiie-i.  tlic  ;i(irli<-  luit  I  I'H  liiiiea. 

Morbid  Anatomy. — The  endoenrdiiim  is  the  lining  mem- 
brane of  llie  heart,  and  i.s  continuous  with  the  intinia  of  the  blood- 
vl'sslIs  through  the  varimi!*  oiM-iiings  in  tlic  auricles  and  ventricles. 
It  ciiiiftisis  of  two  hiiiiitni'-^a  liliroiis,  very  tliin  in  most  ijortions, 
and  iui  endutlieiial,  the  Intter  consisting  of  «  single  layer  of  flat- 
tened cells,  which  iin-  in  i'i)nliii'l  willi  the  blixul. 

The  valvoM  iif  the  heart  are  folds  of  llic  cndoeardium,  the 
fihrous  layer  heing  Inereased  to  g;ive  them  greater  (ttreiigth.  'Hie 
valves  eoiitdin  no  ninsenlar  tissue,  and  are  avaseidar,  with  excep- 
tion of  llio  aTIaclied  margins  of  the  mitral  and  trienspid  leaflets, 
which  cunijiin  a  few  very  ■^inall  vefii.els.     These  are  llie  only  por- 

tion!'  of  il iidocardiiiiri  [l\iil  ciMiiaiii  Mtiod-ve.ssels,  as  the  niurnl 

ondiK'ardiuTH,  as  well  as  the  reinnining  ]iortiona  of  the  valves,  de- 
rives its  nulrinieiit  fmui  the  hlood  ]iassing  over  It.  Lymphatics 
are,  however,  nunierons. 

Anatomically,  it  is  cxeeedinply  ditiicnlt  to  draw  any  sharp  dis- 
tinction he t ween  llic  heiiigii  iiTiil  iiudignaril  fornm,  as  all  inter- 
mediate gi'ailes  are  found  and  (he  dilTereiices  seem  to  l)e  only  tlia»e 
of  intensity  of  the  i)roeesB.  These  differences  are  douhtlesa  do- 
peiidi-ni  oil  infi'dion  hy  dilferenT  in-franisins,  of  whleli  a  large  num- 
1«T  have  lieen  ileserilu'd  bv  different  investigators. 

In  the  .vi'»i/i/('  fitrni  the  tir^t  chinige  visible  to  the  unaided  eye 
']•■  ii  eliiiidnH-ss  or  njHieiiy  of  (he  nienJirane.  This  U  prohahly  in 
all  eases  precedeil  liy  the  [iMlL'iiietil  of  ndevo-orgnnisins  on  the  snr- 
faei',  wliieh  li:ii|  lifeii  reiidi-red  viilrierjdjle  l>y  soitie  previous  injury. 
Wvftsokowilih.  I'nnirlen,  and  others  have  shown  hy  animal  experi- 
nientii  that  eultiires  of  jialhogeTiie  l>a<'teria.  Injected  into  the  cir- 
eulatioii,  produce  the  hv«ioiis  of  endnriirdiiis  only  when  the  ondo- 
cariliutn  has  heen  previously  injured,  as  l>y  passing  a  prohe  down 
the  carufid  artery  or  jugular  vein.  This  probably  explains  the 
fart  that  the  lesions  are  most  often  found  on  tlie  valmlar  endocur- 
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diiiiii,  as  llipse  portions  are  most  liable  to  injiirj*.  In  intra-uterine 
life  endocarditis  ia  most  common  in  the  right  heart,  and  more 
oft«u  on  the  triciispid  than  on  tlie  pnlmonnry  valves. 

In  extra-uterine  life  the  lei^iomi  are  mmt  common  on  the  mitral 
valve,  next  on  the  aortie,  and  onlv  very  rarely  on  the  valves  of 
the  riyht  n'tde.     Furthermore,  the  lesions  are  usually  fotinJ,  not 


1 
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on  the  free  miirj:iii:»  of  tin-  vii Ive-cu.ips,  hut  along  a  line  correajjond- 
ing  to  the  point  of  maxiinimi  contact  when  Ihc  ^-alves  close  (Fig- 
Si).  In  the  case  of  the  nnrienlo-veiirricnlar  vulvcs  this  is  on  the 
auricular  ftirface,  while  on  the  -ifinilimnr  valves  it  is  on  the  ven- 
tricular surface.  From  these  fuels  it  is  evident  that  the  work  that 
the  valve  has  to  do  and  the  straiu  to  which  It  is  subjected  are  fac- 
tors i»  the  determination  of  the  location  of  the  process. 
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Following  the  nppeiirance  nf  clou  din  ess .  tin?  meiiibraiie  beoomra 
thickened  and  (fdematoiis,  wliile  the  straining  and  pounding  to 
wliicli  the  segments  are  subjeclcd  arc  very  apt  to  produce  erosions 


t'li-,  :i'-,— VtRnrcnsK  l£KPur«Ri>m«  at  Mitrai  VjkLrc. 

SpiTiiiini  ill  wlltjctiuli  "f  Or,  l.iiihtilv  t'illlvn-r. 

or  laeei'aliuns.     Tlie^"  niitnrally  o<-eur  at  the  points  wpakened  bv 

llii'  iiivir-viini  iif  ijiierii-i]rji:iiiii:.[rii,  iniil  if  lln-  enKJol  *iirfiloe  i*  not 
lit  unee  eiivei'ed  Uy  the  de]ir'>jil  ot"  tilu'ln  ffrnji  ilic  IiIwhI,  a  cunsid- 
(■rnlil<;  loss  <if  »ul'>lanee  tuny  take  plufc.  This  i*  far  more  common, 
h'lwever.  in  ilie  iiuili^iiiini  t'lTTii.  iiltliunifli  ir  han  been  olwervcd  in 
»inipli.'  eiiiliiciinlitis  ci.>in]plieatinf:  rlieniiiatism.  Mf>re  commonly 
the  erndfd  sMrfaco,  lun'rotic  from  th*-  acrion  of  hnetcrin.  is  at  once 
covfred  hy  a  deposit  of  fihrin  from  the  MtKid.  This  lihrin  fonns  a 
firni  warty  nin.-s  cif  n  yi-Ilriwiih  -ir  redili>li  mlour,  wliicji  rises  above 
the  aurfaee  of  the  nieiiibrane,  and  hence  bus  received  iLo  iiailic 


Fio.  a. — MtuasASi  Vmrnw>  ExtTcicjiiin'ti*  or  Mithal  V*lv(. 
^pcdnwn  111  ci'tliMtion  ar  lir.  (imiiv  Futivn-r. 

ire-tiiwiie  ppIIb  and  the  foniiation  of  a  graimlation  tisene 
which  Bnallv  rcplawa  llif  otiliit  iwass  of  adherent  fibrin,  and  in 
lira*  become*  covered  hy  ihe  endolhcliuni  from  the  neighbouring 
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muiiibrane.  The  growth  can  now  lie  more  properly  teniiod  n  veg^ 
tation,  as  it  la  eespniiBlly  an  outgron'tb  from  tbe  subjacent  tissue, 
ami  some  antbors  limit  tbe  term  to  this  form.  The  accumulation 
of  (ibriu  over  sucli  an  affected  urea  may  be  very  large,  but  the 
average  vegetation  is  about  3  milHmelree  in  length.  When  of  the 
irri'^iulnr  fonn  dewribed,  tbe  omlix-ardilis  is  spoken  of  as  the 
warly  or  verrucose  variety  (I'ig*.  '24-2~). 

The  vegi'tutioii  may  be  largL'  and  polypoid  in  shape  or  long 
ud  string-like,  attueliod  at  one  end  so  as  to  swing  in  the  blood- 
stream. The  difli-ase  ia  then  spoken  of  as  of  tbe  polypoid  or  vit- 
louH  variety  respectively,  Tbe  vegi'tulioii  may  bi-  too  large  for 
erimi>lete  organizatimi,  and  may  soften  and  redissolve  in  the 
blood-stream,  or  portions  may  break  off  and  be  carried  in  tbe 
bliMid  until  tlicy  ri-;icli  ii  ve^m-l  uf  tmi  »niall  calibre  to  iM^rmit  their 
passage,  when  Ibey  plug  ibe  ve^yel  and  cut  off  the  circulation  of 
Ibc  parts  supptieil  by  it.  Tbe  infarcts  thus  produc<:*d  by  the  emboli 
of  ^iiu[jle  endocarditis  are  usually  of  a  non-infective  nature. 

The  further  repair  of  these  lesions  and  the  cbnogcs  in  the 
valves  eonscipicnl  to  thciu  are  dealt  with  umler  the  bead  of 
{'linmic  Endorarditis. 

TIk.'  >ii'ili;/ii'iii!  form  uf  ibi-  disease  is  mainly  charactorizod  by 
ihe  iurciisity  of  ibe  iiifi'i'ticni.  ntid  the  fact  ihat  emlxilic  pbenoniena 
are  more  coumion  than  in  the  simple,  and  are  almost  always  of  a 
sci)tii"  iiiitun'.  Tlif  iiieal  li'siimK  may  be  vcfjelntivc,  suppurnlire, 
or  ulcvriilifc,  dfjiending  on  tbe  nature  and  violence  of  tbe  infec- 
tion. In  al!  cai«e«  the  necroHis  of  the  alTecled  areas  is  more  marked 
than  in  the  .'dimple  form,  and  ultimately  leads  to  loss  of  substance, 
tbe  [lortions  slougbed  off  pasMiig  inl^i  tbe  circulation  aa  septic 
eiiiln/li. 

The  valve-eusp  thus  ulcerated  i.*  naturally  weakened,  and  fre- 
quently give»-  way  hefurc  tbe  pressure  of  the  bliwd,  forming  small 
jiouelie-'  In  the  viilve,  tbe  so-calh-d  valvular  aiieurysnis,  or  giving 
way  completely  perforate  the  valves.  Acute  valvular  insufficiency 
can  tliii!'  I"'  jirridueeil  (Fig.  :i7).  A  valve-leaflct  may  become 
purniilly  ili'tucbi'd,  iiiid  the  free  end  swing  in  the  blood-stream. 
rieeratinn  et'  the  pajiillary  niiiBt-le^  or  the  ehordie  fendina"  may 
produce  *tretehiiig  or  rniHure  of  »he  eords.  or  a  thrombus  covering 
the  nifeeted  area  may  mat  tbeni  elosely  together. 

When  the  lesions  are  «itmiied  on  tbe  mural  endocardium,  per- 
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foralion  is  possible,  and  the  iiitervfiitrifiilar  sjcpliim  has  been 
found  ]M>rforBled,  or  coniiuiiiiictitiini  ha^  bet-ii  estnlillstii-d  between 
auricle  and  ventricle,  or  between  the  right  auricle  and  the  aorta. 
When  ihf  disease  is  produced  bv  bacteria  of  suppuration,  absccsa 


Flo.    IT. — MAUOVAirT   Vl.liai*l,:DllK    HmiiiI  AHIIITII    ur    .\»KIK*    VAltt,«ITII    ['tHruIUtll')! 

or  A  Ufw. 
fiwdiiixn  lo  cnllvvtion  or  Ur,  liiituv  Fultvrtr. 


of  the  mvocardium  nm,v  result,  ami,  dinehiirfring,  empty  its  con- 
tent*  into  llie  circuliition.     (Se|'tic  Enibuli.) 

Associated  with  acute  enttwarditis  are  found  the  nnntoinical 
chan^cv  produced  by  ihe  discnse  to  which  the  endocarditis  is  sec- 
ondary, since  it  is  extremely  rare  to  find  It  as  nn  independent  dia- 
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cuse.     It  is  ver^'  often  a?8ociated  with  the  chronic  form  of  endo- 
carditis. 

The  aecondarv  chaiipes  in  the  simple  form  are  trifling,  and  aa 
(I  mil'  imnliii'O  nci  synipliuns.  Tt  i»  uiilv  iti  llie  course  of  time, 
wlifii  ilif  (iiwasG  passes  into  the  chronic  form,  that  serioim  damage 
i»  dont'.  Secoiidiiry  to  ihc  inaliijnant  form,  on  the  contrary,  are 
eirciihitory  distil rlmnees  consefinent  on  the  ulceration  or  ])erfora- 
tion  uf  the  valves,  and  uiore  iiii]Hjrtanl  still,  th«  metaiitatic  foci  of 
liisease  set  u|)  all  over  the  IhhIv  liy  means  of  septic  emboli.  The 
spleen  and  kidney  are  e6i>ccially  apt  to  suffer  in  this  way.  The 
iufiirc'ts  so  prodnei'd  may  lie  few,  nr  iuniiritcralde  minute  foci  of 
suppuration  may  be  scattered  over  the  whole  body,  II  ia  to  these 
septic  emboli  that  this  form  of  the  disease  owes  its  malignant 
ell  a  racier. 

Etiology. — It  may  be  stated  as  a  general  proposition,  that  tiie 
bacterial  origin  of  acute  endiwiirditis,  both  -simple  and  iilw-ralive, 
has  i>eeii  established.  IIeilH?rg's  discovery  in  1872  of  micrococci 
ill  the  thrombotic  masse*  of  the  malignant  form  has  led  to  an 
iiidjriiken  series  of  rejiean-he.^  and  i-xperimeuts  by  the  most  bril- 
liant pathologists  in  Europe  and  thia  country,  with  the  result 
that  the  cloud  of  doubt  and  s]iecnlation  once  enveloping  this  sub- 
ject has  at  length  been  cleared  away.  Special  activity  in  this 
work  was  dis|iluyed  during  the  yeafs  ininiediately  following  18S3. 
and  promiuciiily  tiguriug  in  this  line  of  investigation  are  the 
nanus  of  Virchow,  Klebs,  Itircli-Hirschfeld,  Kooster,  Weichsel- 
baum,  Fraeukel  and  Saenger,  Roi^etLbaidi  and  Xetter  in  Germany; 
Gilliert  and  Lion,  Comil  and  Babes,  Tloiix,  Josseraut,  and  Dossy, 
in  France;  Dreschfeld.  t'ayley,  Purser,  in  England;  Osier,  Ftex- 
iier.  and  [•riiddcn  in  llii-'  country.  It  U  ninnifei»tiy  inipos-eible 
within  ihc  limits  of  ibis  work  to  pive  a  detailed  accomit  of  the 
nature  of  the  researches  made  by  those  eminent  workers,  and  it 
nm-t  -nllicc  t"  >iati-  (he  fact?,  ilint  have  been  eslublisbeil. 

MirrD-'inj'iiiiiiiis  have  Ix'cn  quite  generally  found  in  casei*  of 
ynnVtijiKinl  I'luiactirdiHs,  some  of  them  l>eiug  the  same  a.*  those 
found  in  other  iufec-iicius  di-^ea^es,  a  few  being  opeeilic  to  endo- 
carditis. Oceasionally  two  or  more  varieties  have  existed  in  the 
jtame  cutk-.  The  bacii'riu  niost  usually  discovered  Lave  been  strep- 
toeoeeus  pyogenes,  particularly  nf  erysii>elas;  staphylococcus 
pyoSenes.   aureus.   uthI    albus,   and    liu-   micrococcus   lanceolatiu. 
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The  gonococcus,  the  bacillus  of  typhoid  fever,  of  diphtheria,  of  in- 
fluenza, and  of  tuberculosis  have  also  been  found,  although  much 
less  frequently. 

Weichselbaum  identified  certain  bacteria,  which,  because  they 
appear  to  occur  only  in  endocarditis,  he  named  bacillus  endocar- 
ditidia  griseus  and  capsulatua  and  micrococcus  endocarditidis 
rugatus.  The  bacillus  inunobilis  et  fcetidus  was  also  found  by 
Fraenkel  and  Saenger.  That  these  various  bacteria  are  capable  of 
inducing  endocarditis  has  been  shown  by  experimentation  on  ani- 
mals. A  number  of  investigators  injected  pure  cultures  of  micro- 
organisms obtained  from  infected  valves  into  the  jugular  veins  of 
dogs  and  rabbits,  and  afterward  found  these  cocci,  often  in  masses, 
both  on  the  surface  and  in  the  deeper  layers  of  both  aortic  and 
mitral  valves,  the  valves  themselves  showing  characteristic  inflam- 
matory changes.  By  some  experimenters  it  was  asserted  that 
endocarditis  could  be  only  thus  produced  after  the  valves  had  suf- 
fered trauma  by  chemical  or  mechanical  irritation.  Others,  on 
the  contrary,  claimed  to  have  produced  endocarditis  by  injection 
of  microbes  into  animals  without  previous  injury  of  the  endo- 
cardium. 

In  numerous  instances  the  bacteria  found  on  the  affected 
valves  have  also  been  identified  in  the  septic  emboli  thrown  off 
during  the  course  of  the  disease,  while  in  a  few  instances  the 
blood  of  patients  suffering  from  infective  endocarditis  has  been 
found  to  contain  septic  organisms. 

The  bacteria  foimd  in  the  lesions  of  ulcerative  endocarditis 
occurring  as  a  complication  of  typhoid  fever  and  diphtheria  are 
usually  pyogenic.  This  is  also  true  of  most  cases  of  gonorrhoea! 
endocarditis,  although  the  gonococcus  has  been  definitely  identi- 
fied in  the  endocarditic  lesions.  The  pneumococcus  of  Fraenkel 
has  been  frequently  found  in  endocarditis,  both  simple  and  ulcera- 
tive, but,  according  to  Osier,  more  frequently  in  the  latter  variety. 

It  appears  well  established  that  a  primary  endocarditis  of  bac- 
terial origin  is  occasionally,  although  rarely,  met  with.  Most  in- 
stances of  endocarditis  are  secondary  to  some  general  or  local  in- 
fection. 

There  has  been  considerable  speculation,  and  for  a  time  there 
was  a  heated  discussion,  particularly  between  Klebs  and  Koester, 
over  the  route  by  which  microbes  are  carried  to  the  infected  valves. 
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Klebs  and  Virchow  maintained  they  were  deposited  on  the  tiurface 
of  tho  cusps  out  of  the  blood,  while  Koester  declared  they  were 
carried  thither  in  the  minute  c«pillarieB  situated  in  the  doeper 
layers  of  the  vnlves.  He  inniiitained  that  the  niaeaes  of  cocci 
cansed  embolic  phifjgiiig  of  the  vessels,  which  was  followed  hy  rup- 
ture, thus  setting  free  the  bacteria  and  allowing  them  to  reach  the 
surface.  AgninsI  this  espliiiintioii  was  urged  the  scarcity  of  blood- 
vcsat'la  in  the  valves,  as  well  us  the  fact  that  the  earliest  evidence 
of  intlanimatory  change  is  along  the  line  of  contact  of  the  cusps. 
It  is  now  held  that  l>oth  contentious  are  correct,  but  V'irchow'g 
view  is  accepted  hy  the  niiijority  of  observers.  The  adherents  of 
Virchow's  ojiinion  lielievc  That  the  pressure  of  the  blood  forces  the 
micro-organisms  between  (he  endothelial  colls  of  the  enducarilium 
— a  theory  that  prohnhly  accounts  fur  the  development  of  cndocar- 
diiia  in  the  left  heart  after  birth  aud  in  the  right  side  during 
fiptal  existence.  As  is  well  known,  blood-pressure  is  greater  in  the 
right  ventricle  l«-fore  and  iu  the  loft  ventricle  after  birth. 

Another  explanation  fur  the  local i^-atiim  of  endot/arditis  is  that 
inabiuui-h  as  o.xvgcn  i.-  necessary  to  the  growth  and  activity  of  nmsl 
bacteria,  these  organisms  are  most  active  in  blood  relatively  rich  in 
oxyf;en,  a  oinilition  obtaining  in  llie  rifcrbt  cardiac  chambers  in  tlie 
fti-tus  and  in  I  he  left  during  extra-uterine  cxistcncc- 

A  most  interesting  ([iiestion  n-lales  to  those  cimditions  that  de- 
tcriniiie  whether  the  eiidcH-aniitis  16  to  be  simple  or  ulcerntii*e, 
since  both  forms  arc  nf  niicrnbie  origin,  and  some  of  the  ^ame 
organisms  have  been  found  in  tlif  endoeardiiic  vegetatimi.-  i>f  both 
varieties.  What  an-  the  faetors  that  determine  the  malipuancy  or 
heiiignily  >if  ibe  nt5'ceti<i]i  ;  It.  has  been  suggested  that  this  de- 
pends upon  the  nnnilier  uf  bacteria  ]>rcseiit.  It  is  more  probable, 
however,  that  when  healthy  valves  arc  attacked  the  nature  of  tho 
endocarditis  depends  upon  tho  virulence  of  the  infecting  orgun- 
isiiis.  Other  factors  arc  of  intliicnce.  Imwever.  aside  from  the 
nature  or  vinilmce  of  the  baricria,  and  tbcie  will  now  be  con- 
sidered. 

Simple  Endocarditis. ^Articular  rbcurnnfism  is  the  disease  par 
vxcvlk-ii't:  ill  ivhiuh  acute  simple  cudocardilis  is  most  frequently 
observed. 

Why  this  IB,  is  not  as  yet  satisfaclnrily  established,  but  there 
H]ipeiirs  to  be  ii  growing  bidief  iirnong  pathologists  in  the  bacterial 
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orifnn  of  rheamatism,  as  opposeJ  lo  the  onco  prevalent  notion  of 
its  dependence  upon  laciic  acid  in  tbe  Mood.  The  n-lativo  fre- 
quency with  which  these  two  atfeclionB  are  ai>«ociated  is  variously 
ealiiTinted.  Of  32  east-s  nf  iuflaiuniatorv  rlieiiiiinti^in  tliiit  tonni- 
DSted  fatally,  Fapg  found  the  valves  affected  in  all  lint  12.  .\i- 
eording  to  Hayden,  Peacock  foimd  endocarditis  in  10  per  cent  of 
his  eases  of  rhenniatism,  while  Fapg  puts  llie  rati"  n^  liijjh  a*  10  ur 
50  per  cent.  French  as  well  as  En^^Ush  oliscrvcrii  put  ilic  propor- 
tion mnch  higher  than  do  the  Ciernians;  lliiis  H'Hiilliuiil,  'lO  ])cr 
cent;  Budd,  4S  per  cent;  Fuller,  2:i  per  cent;  while  Wnnder- 
lich  and  I,cl>ert  give  it  ns  23  per  cent,  and  Mninhcrjicr  )ii>  jicr  cent. 
These  differences  probably  depend  iiiwrn  the  neverily  of  ihc  rlieii- 
malic  attack,  since  ull  observers  u^n'C'c  in  the  stulcmcnl  that  the 
valvee  are  far  more  likely  to  iH'riunc  infliinicil  in  acute  tliiiii  in  suli- 
ucutc  or  chronic  forms  of  arlicuhir  rliciiniuliitin.  Kndociirdilis  is 
especially  liable  to  ocenr  in  a  first  attack  of  artliiiti!-,  particnliirly 
when  this  is  severe  and  several  joints  are  involved.  There  is  no 
doubt,  however,  of  il»  dcvclopmciit  a*  a  result  of  -iiilmcnie  or 
chronic  rheumatic  tuanifcstulioiin.  Ilayih-n  is  of  tin-  ojiliiion  that 
in  rare  instances  endocarditis  may  be  the  only  nianifesiatirm  of  tho 
rheuniKlic  poison.  The  pi-rioil  in  (he  coni-i^c  of  aciitc  rlniiTiiiiii«m 
at  which  endocarditis  may  occur  is  given  by  Ilaydcn  frrmi  the 
eixth  to  the  ninth  ilay,  and  by  Fuller  ii:<  from  the  »ixlh  lo  tho 
twenlieih  d»r.  The  earlier  the  time  of  life  nt  which  ti'-iiTi-  rlnii- 
matjsm  develops,  the  greater  i*  it^  liability  to  set  up  ii' iiic  ■iido- 
carditis. 

The  next  most  fretjuent  predisposing  cauw  of  this  fonu  of  en- 
docardial inflammation  ii^  generally  t^taii-'l  to  Im-  eli'in-!t.  Knd'/- 
carditis  of  this  origin  is  mimerir-ally  less  freipn-nt  than  the  rheu- 
matic, whereas  the  relative  fr(-<(|(icncy  of  chorea  and  endocarditis 
iadton^ju  bvaocaeoLeerreis  to  lie  greater:  thus,  ot  in  case*  of  fatal 
diora  oerarria^  at  Guy's  Ilos|iiiHl  during  twenty  years,  Fagg 
foQod  poat-iBorUBi  eridMicc  ••{  r-ndocarilitii-  in  14.  [I'rr«%  again, 
tbeie  ha*  been  aneli  spectilaiion  er>neeming  the  reason  of  the  asso- 
ciation hmwB  thon*  at»d  end'^eanliti-.  Hy  >u,aK:  tho  latter  if 
anribated  to  moM  aniralar  rhenmati'^m.  which  is  now  reCfgni.te'l 
to  W  fnqMadv  aMiii  jirr  il  «iih  ch(re«.  Thu«  in  40  caM:#  of  the 
latter  aflactM  mniffttinj:  organic  hean-disease.  Oowers  found  in 
■11  a  tgw^wmAj  Ustat7  of  ai«ociated  rhcumstisTn.     Tbore  ar« 
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some  observers,  on  the  olln'r  liami,  xvlio  liold  that  choreft  U  cnpabic 
of  cHusiiig  eiiilocanUlis  iudeiieiideiitly  of  associated  or  antecedent 
arlhritis.  Since  girls  nre  iindL-uiaWy  more  subject  to  clioren  tliun 
iiiv  hovi,  nudticardiiia  of  tliia  origin  is  observed  more  frequently  in 
the  foniier  sex. 

Hciirlaliiin  and  ineJisles  nre  ahiy  accredited  witli  tlie  causation 
of  fiid()cardial  intlaniiuatioii.  This  may  be  cillier  a  secondary  re- 
sult, or  the  eiidueardilis  nuiy  be  due  to  a  iiiixod  iufei-Mion,  Iiiiw- 
mneh,  liowevor,  as  scarlet  fever  ie  not  infrequently  followed  by 
rhemualic  manifestations,  the  eTidocarditis  is  held  by  some  to  be 
rcfernble  to  the  huier  and  nut  tn  the  former  iitfection. 

Other  irriijiiive  diseaseg,  jjarnciilnrly  enteric  fever  and  small- 
pox, are  also  capable  of  setting  np  cndocHrdilis,  but  as  subse- 
quently staled,  this  is  more  likely  to  be  malignant  than  merely 
siitijile. 

Alibougli  gonorrhiea  is  iimre  likely  lo  canst-  the  ulcerative 
form,  vegetative  endocarditis  undmditedly  occurs  as  a  result  of 
gonocdecu!*  or  perJinps  a  mixed  inft-elion.  a  conclusion  that  would 
Seem  jii^^tiiieil  by  ibi-  i-iiriiv  idiii-iice  of  any  oilier  etiological  factor 
.■„  .,„...-.:„  .....^^  ^f  .-„1,.,.1„„  .!;„„..„„ 
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menl  of  the  endocarditis.  (.1)  The  possibilitv  of  such  an  occur- 
rencG  renders  it  advisabU'  for  the  ])hv6iciaii  to  keep  a  ]>atif-iit  iiihIlt 
prolonged  olwcrvation  iifii-r  recovery  froiu  jiiK-umoiiia,  and  to 
make  repealed  exam iuar inns  uf  ilie  hoiirt.  rhut  lii'  may  ihert'by 
detect  the  earliest  iiianifi'staliLina  tif  a  valvular  lesion. 

Injury  of  the  valve.-*  tlmnijiii  strain  is  gi^nf^rally  recoRuisod  ns 
one  of  the  conditions  predisposing  to  the  occurrence  of  acute  endw 
cHrditis.  By  some  it  i«  coulcndcd,  howcvt-r.  that  strain  alone  h 
not  siitlicient,  hut  wiuat  l(e  uniii-d  witli  sniiie  jin-vioii.ily  existing 
defect.  Strain  is  probaldy  capable  of  setting  np  frcfih  inDainma- 
tii>«  of  a  valve,  already  the  suhji'i't  of  n  fni-inrr  tliiiiii:li  slijriit  endo- 
carditis. Kupturo  of  a  cusp  may  nndiiuhtcdly  prove  a  slarliug- 
p«ini  of  acute  inflammatory  clianfre. 

Age  is  an  undoubted  preilisposiu't  factor,  aclinp;  in  nnwt  cases, 
however,  iu  the  way  of  rendering  individual-  susceptible  to  articu- 
lar rheumatism,  the  cxanilieiiiata  or  oiber  diseiisr.--,  ibi-msclvcs 
capable  of  bringing  almut  endocarditis.  Supporting  this  view  or 
interi)retation  of  the  influence  of  ape  is  the  slatement  that  rhen- 
miitisiu  is  more  likely  In  iM-eu^ion  endoeardilis  in  cliiMlinod  ilian 
in  the  later  periods  of  life.  Both  sexes  are  liable  to  rndiH-arditi.-*. 
yet  according  to  mwi-  tlii:"  atfcetion  ia  more  frequent  among  fe- 
male!', although  males  are  said  to  be  more  subjeet  to  articular 
rhennmtism.  To  my  miuci  ilii-re  is  nothing  in  -tcx,  perse,  render- 
ing the  endocardium  more  vulnerable  iu  females  tban  it  is  in 
males. 

Females  are  more  .subject  to  chorea  and,  liy  reason  of  tlieir 
sex,  to  puerperal  septicaniiu  and  infections  from  pelvic  disease. 
and  hencf  it  may  well  l>e  that  they  furnish  a  greater  numerical 
proporli'in  of  cases  of  acute  endw.arditis,  benii^i  as  well  as  ulcera- 
tive. With  increasing  cxperii-iicc,  I  linil  iiiy.'iflf  growing  in  (he 
conviction  that  hereditary  influence  pla\-s  a  not  imimporlant  role 
in  the  ilevelopnient  of  endocurdial  <li«ea''e.  t'ardiac,  ami  |)artieii- 
larly  valvular  lesions,  as  sucli,  caiumi  be  inln'rited.  but  it  seems  to 
me  that  in  wmie  families  whose  menit>ers  evince  pronounced  rheu- 
matic dialho«i«,  there  is  an  inherent  vulnerability,  jiossibly  heredi- 
tary, of  ihe  endocardium  in  the  jiresence  of  rhcuiuatism. 

■Ulcerative  Endocarditis — It  is  a  well-known  fuel,  established 
Iwlh  by  eliiiical  and  post-mortem  olwervaiinn,  thai  the  malignant 
form  is  particularly  prone  to  develop  as  the  result  of  fresh  bncte- 
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rial  invasion  in  valves  already  the  seat  of  chronic  endocarditifl  or 
sclerotic  change.  This  is  particularly  true  of  the  aortic-valve 
HItparatiid. 

Infoptious  endocarililis  is  also  specially  liable  to  attack  indi- 
vidiiuk  suffiTing  from  exhausting  diseases  or  cachexia',  ehrooic 
alcoliolisni,  cirrboais  of  the  liver,  hepatic  abscess,  cancer,  eta 

General  infection,  as  pviPniia,  puerperal  septicinnia,  infliieuza, 
ilijihiht'ria,  variola,  and  localized  septic  processes  or  abscesses, 
predispose  to  malignant  rather  than  to  simple  endocarditis.  Flcx- 
ner  found  stapliylococrus  aureus  in  a  case  of  endnt-nrditis  in  which 
the  ati'iiuii  of  infe<!lion  was  lejr  nicer;  in  another,  sia])hylococcnfi, 
the  piiinl  of  cntnince  licing  the  intestine;  in  flill  another,  strepto- 
coccns  and  slnphvlococcusf,  the  atrium  bcinji  hepatic  abbess.  This 
foriri  I'f  acute  endocarditis  has  been  particnlarly  frecineni  in  a^si> 
cialiou  with  puerperal  seplica'tnia  due  to  infection  either  of  the 
ntenis  or  its  adnexa.  It  has  lieen  known  to  follow  tonsillitis,  and 
even  so  apparently  trivial  a  local  process  as  a  furuncle. 

Ci-uiiiioiix  jiii'-iiiimiii/t  or  a  pncinnocnccn*  Tiieuingiti*  ha^  not 
infri>(jiieiiily  been  fouml  a-  ihc  pt'iiiiary  intVction  in  cases  of  ulcei^ 
ativp  eiidiiearditis,  Alilumpb  'In*  pnemnococcua  may  occasionally 
^'ivc  rise  ro  the  -■«iiii[ili-  t'l'nn,  il  is  iiiin'h  iimre  frequently  respon- 
sible for  ulcerative  intianimutinu  ••f  rlie  valves.  This  malignant 
form  iw  hJso  staled  by  Dresciifelii  lu  have  Ik-cu  assoeialed  with  7 
cases  of  gall-stones  "  wJtli  or  wifbout  suppuration  of  the  biliary 
pa KSiip '-•=."  HreM-hfcId  ibiiilifi  tlnit  the  discovery  of  the  bacterium 
ciili  ciiiiituune  in  diseases  .it'  tIh'  biliiii'v  pas.-iij:es  may  explain  tlieir 
connection  with  acute  rndocarditi".  In  this  oonnwtion  it  is  inter- 
esting to  note  ibiit  Kli-Mier,  in  niii-  case  <it'  <-ndi>c'iirditi«  n^i^awiuteil 
%vitJi  i-arcinimiii  of  ihe  jiylorus.  iilcntitied  the  bacilhis  coli.  together 
with  rbf  biicilhiti  ]iyi>i'yaueii';  and  llnwiit'eld  has  i-epurtcd  arti- 
ficially priiduced  eiidocardili"  in  imimnls  infected  with  the  baoilhis 
pyocyjineu'?,  Of  fnrtlter  iiilerest  is  the  fact  that,  despite  the  severe 
infeciii.us  process,  disiiucl  liy|ii-i'lrn|iliy  nf  tin-  heart  was  observiil 
to  develo]!  in  so  short  a  time  a*  il  wei'k. 

J-'iuiilIy,  this  form  of  I'lidncnrditis,  altlani^di  iimcb  less  fre- 
(|neiiily  than  ibe  simiilc,  may  exi?i  in  eonnectiim  willi  ariicnlar 
rheiunatii^ni.  n»  mentioned  by  0«ler  ami  other*. 

Ifs  dependence  n|)<in  the  diphtheria  bacillus,  thougb  rare,  is 
undoubted.     Howard  has  rejHrrted  a  i'ii»e  in  wbieb  a  bacillus  WM 
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discovered  identical  in  all  rosjH'Cts  with  the  Klcbs-LoetBer  bacillus. 
It  is  now  peneralv  rccognisoJ  that  septic  endcxrarditis,  itjtbongh 
capable  of  lieing  set  iiji  b_v  [nitliugi'iiio  organisms,  is  moat  fre- 
quently caused  by  streptococci  and  stapliylodwei, 

Symptoms. — Just  as  it  ls  aomctimcB  diHicnlt  from  a  patho- 
logical stund]>oint  to  say  whether  the  soft,  easily  detached  thrombi 
beloti};  to  the  vegetutive  or  infective  variety,  so  a  sharp  dividing 
line  cannot  always  be  drawn  clinically  Ix'tween  the  two  forms  of 
enil<K-Hrditis.  Ncvertlick'ss,  I  think  ii  will  cimduce  to  clearne33 
if,  as  if  iiT-iially  <l<on-,  ilicy  iiri-  dt'seril>ed  sepHralcly. 

Jlcut«  Simple  Endocarditis — As  this  proct'ss  frequently  oceiim 
in  the  onrsf  «{  articular  rheumatism,  of  which  it  may  be  regarded 
as  a  rnaitifeslalion,  anil  not  a  coinptiriilioii,  il^  syiiipli.nii^  are  often 
tiiuiiked  by  tliose  of  the  arthritis.  If  the  end.K'arditis  Ik-  of  a  inilJ 
type,  it  may  ])iirsue  a  latent  cour.se,  and  only  be  detected  by  its 
result!^  when  years  -iubsequently  the  inilividuiil  is  fmind  to  have  n 
vaUnilar  le.-*ion,  prohubly  ilatiTi;:  hack  to  some  almost  forgotten 
rheumatic  attack.  Such  a  possibility  should  always  Ik-  borne  in 
miuil  by  liny  phyxicinii  attcndinfr  a  ease  of  articular  rheumatism, 
however  mild,  and  shuuld  iiieife  him  to  ;i  iliiily  exauiinalion  of 
the  heart,  since  many  limes  acute  endfu^arditis  is  oidy  reeogniyable 
by  sucli  means. 

If  in  the  course  of  rheumatic  fever,  esjwcially  t<iwards  the 
end  of  the  tirsi  week,  the  tcm[>fralnre  uucspeclcdly  rise!-,  and  can- 
not lie  accounted  for,  by  involveinciil  of  a  fresh  joint  or  some  com- 
plication, attention  should  he  at  once  fastened  upon  the  heart.  If 
the  eiidixrardium  has  Ijccninc  iullamed.  with  nr  withmif  implica- 
tion of  ihe  [lericardiiim,  the  f;ict  will  eveulmdiy  declare  itadf  by 
the  physical  signs  subseipienlly  to  be  described,  even  though  sub- 
jective symplouis  arc  wanting. 

In  some  cases  subject  ive  symplonis  become  uianifesl  from  the 
surt.  and  are  then  due  probubly  eillicr  U>  the  severity  of  the  endo- 
carditis or  to  as.siwialeil  myocarditis  or  ixricarditis.  These  sym]>- 
toniB  are  prtpcordial  pain  more  or  Ics  proiir.uucfd,  or  an  ill-ile- 
fincd  rM'iise  iif  opprcssinii  and  il  isenmforl  in  the  cardiac  region,  pal- 
pitation, the  heart-action  in  sonm  casc»  being  (piite  tumultuous, 
and  purti(ndarly  a  svliJTlirf  amsf  of  ili/spuo'n.  By  this  term  is 
meant  a  sensation  on  the  part  of  the  patient  of  air-hunger,  which 
may  not  be  evinced  by  laboured  or  hurried  respiration,  but  which 
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is  usually  greater  than  can  be  accounted  for  upon  examination  of 

the  chest.  I  cannot  now  recall  a  single  case  of  acute  endocjirJitis, 
recognised  as  siieli,  in  which  this  syniptoui  was  not  present.  In 
fiome  instancea  this  feeling  of  hreathlesaness  actually  amounts  to 
orthopniua ;  in  others  dyspna-a  is  imroxysnial,  comjielliug  the  pa- 
tient to  sit  up  in  bed  during  (he  continuance  of  the  paroxysm.  In 
uiild  eases  ihe  pyrexia  is  likely  to  he  mild,  and  possesses  no  pecu- 
liai:'  character, 

III  other  instances  the  disease  prodnces  profound  constitutional 
distnrbunees,  with  flnetuating  fever  and  profuse  jwrspinition, 
plainly  suggesting  infeetion,  and  with  a  pulse  so  empty,  irregular, 
and  perhajts  accelerated,  as  to  at  once  direct  the  pliyaician's  atten- 
tion to  the  heart.  These  ore  the  eases  difficult,  if  not  impossible, 
of  differentiation  from  the  malignant  form. 

Embolic  phenomena  are  less  frequent  in  the  benign  than  in 
the  malignant  form,  yet  when  embolisms  occur  the  symptoms  they 
induce  arc  referabh*  to  mechanical  interference  with  the  eircula- 
tioi),  rather  than  to  a  local  or  general  septic  process.  The  most 
usual  seat  of  infaifts  is  in  the  kidney,  inleslines,  and  brain.  They 
uniloubtcdly  occur  many  time?  without  giving  rise  to  recognisable 
syni]iii>iii.-i;  yet  when  such  are  produced,  they  are  a  sudden.  >harp 
pain  in  the  affected  ]>arl  or  or^an,  chill  more  or  less  pronounced, 
ami  pyrexia.  If  the  end"iliis  lo<lge  in  a  kidney  the  nrine  is  likely 
to  t'untaiiL  blood,  albnmin,  and  even  pus.  Ileuiiplegin  and  aphasia, 
tlie  result  of  cerebral  embolism,  may  in  rare  instances  furnish  the 
first,  or  perba])s  the  conclusive,  evidence  of  the  existence  of  acute 
enducarditis.  The  following  ease  is  instructive:  AV,  J,  M.,  male, 
ai;i'd  fnrty-fight  years,  heijilit  si.\  feet,  weight  17fi  pounds,  first 
e'>ii-;dnil  me  Xoveml'er  '.',  ls!)t%  not,  he  said,  because  he  thought 
hini-rlf  ill  ]'<.«]■  health,  hut  liecause,  having  some  heart-trouble, 
a  tViriid  ;iilvi-ei!  him  to  tret  my  opinion.  Family  history  was  un- 
iuijiiirraiir  in  it-;  l"-;iriiiir-:  upon  the  patient's  condition,  hut  it  was 
statiil  l]i:it  riiK'  --i-ter  had  died  of  eoiiiumption,  another  of  insanity, 
and  u  tliii'il,  tlxi)  liviiii;,  bad  hiiirt-di-ca-c.  Patient  declared  tiiat 
lie  bad  iii't  lirei]  ill  -iuer  hi-,  iwcilib  yciir.  hut  bad  had  svpbiiis 
;it  tlic  [\iii-  <•(  twruty.  All'T  lii-  dralli.  it  wa-  stated  by  hi^  wife 
that  the  ]i:iiieiit  liad  ktmwu  fur  -I'veii  years  of  the  exi-tcuce  of 
SMiiie  •^■i\-\  uf  lieaiT-di-i-;i<e.  Syniiit-ati-;  siich  as  dyspiifpa  and 
)i;d|iitat  inns     were    denied,     liiii     I  lie     |uiiir]it,     when    questioned 
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regftnJing  pain,  said,  "  Once  in  a  while  a  litllo,  down  near  the 
h«art." 

Tlie  puis*  was  noted  as  8!t,  not  diatinetlr  coliupeiog.  the  left 
«e«ning  alightly  emaller.  Carotids  and  Mibclavians  throbbed 
strouglv.  ApL'x-beat  in  sixth  left  intercoMHl  jpiifc,  ;ij  inches  from 
the  sU>riiuni,  and  the  cardiac  impulse  was  heaving;  diffused  from 
ihe  fifth  to  the  seventh,  but  maxiinum  in  the  etxtli  intor^iiarc 
Absolute  cardiac  diilnc^  was 
practically  normal,  but  the 
relative  was  iucreaged  to  the 
left,  extending  5}  inches  to 
the  left  of  the  breastbone, 
downward  to  the  seventh  rib, 
and  but  1  inch  lo  the  right  of 
the  sternum  (Fig.  28).  The 
tir^t  sound  at  apex  was  mutfled 
and  the  i<ei<<>nd  wa.s  wanting; 
throiijjboiit  the  pra-cordium 
ihe  souikIs  wore  obscureil  bv 
Riumiur^  both  .tystolic  ami 
diastolic,  which  were  audible 
over  the  entire  cardiac  area, 
but  were  of  maximum  inten- 
eity  in  the  aortic  an-a  and  on 
ibe  bo<ly  of  the  aiemum.  A 
snnpping  syatolic  tone  was  audible  in  the  femoral  artery.  Tn  the 
aortic  area  bimanual  palpation  with  Tiliglki  prt-s.4niH^^  brought  out 
a  syMotic  Hhfick  and  thrill.  K-camination  of  abdomen  and  urine 
was  negative. 

The  <lingno»i9  lay  lietween  aneiiryBm  of  the  ascending  aorta 
and  infiullicieney  of  the  aortic  valves,  hut  the  lesion  was  subse* 
qucntly  dccidetl  to  he  a  valvular  one  of  sclerotic,  possibly  syphilitic 
origin. 

For  the  next  few  months  the  patient  was  seen  at  rather  infre- 
qnvnt  intervals  until  the  Ian  of  March,  1897.  In  Febniary  of 
that  same  year  patient  was  knocked  down  by  a  runaway  horse, 
but  did  not  think  he  sustained  special  injury.  Towards  end  of 
Hareh  he  began  to  complain  of  Jusoitinin,  great  nerA-nusness,  and 
restlewncBS.    The  heart  was  rapid  and  pounding,  and  there  was 
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dj'spua'a.  even  in  repose,  wlueli  increascil  paroxysmally  without 
cause.    Urine  analvsis  showed  pus,  btooii,  and  albutuiii. 

Patient  was  ordered  to  keej)  to  the  houso  and  confine  himself 
to  milk  diet,  with  potassium  citrate  aud  tincture  of  digitalis  in 
small  d()ses,  with  saline  calhartic-s  dailv.  .Vl'ter  about  lwi>  iiiniitiiJL 
the  urine  lost  all  traces  of  blood  and  albumin,  but  patient's  gen- 
eral cnudilion  grew  worr^e,  and  lie  was  ordered  to  keep  his  bed. 
llciirl'.*  aflion  wart  slill  rapid  und  pounding,  hut  regular,  and  d_Vflp- 
ncea  with  paroxysmal  csa(rerlmlion=  very  marked.  Patient  sweated 
profusely,  but  the  thennonietcr  never  showed  fever. 

One  night  complained  <jf  pain  in  ri^dif  hypochondrium  Iwlow 
ribs,  (■ml".ilism  was  snspocu-d,  but  subseipiently  doubted.  Liver 
reached  :3  fingers  below  costal  nn-h,  was  moderately  tender,  firm, 
and  with  rounded  border.  The  cundition  was  thought  to  be  pass- 
ive cunge*li<iii  williout  infiirclion,  About  the  lasl  of  May  patient 
develojjed  menial  ."ymplunis,  as  shown  liy  ujiliness  of  temi>er,  espe- 
cially towards  wife;  it  iL]ipearc(l  to  be  a  mild  acute  mania,  and 
iIlc  wife  sljiled  lliiit  the  riiolher  lis  well  as  a  sister  liud  died  insane, 
IlviiHcim'  hydrobroinaie  was  ordi'n-d,  suiijileniented  subsequently 
by  vHieriauate  of  iimmunia,  with  improvement,  the  delirium  being 
only  <i(va«ioiuil  and  ugliness  less. 

June  2,  l>il'7,  esuniinaiion  showed  ihe  foil. .wing:  Radial  pulse 
distinctly  c^>thlp^ing,  vciiou.*  pufnitioii  in  forearm,  but  external 
jugulars  not  turgid  and  wilhoiit  pulsation.  Apex-beat  in  sixth 
left  iiiterspaoi-.  jiriti-ri<pr  axillary  lim-,  -^y-tulie  impulse  in  second 
and  third  righi  irilerspai'i-:.  ncai-  sriTmnn,  f-iliowed  by  diastolic 
thrill,  also  a  more  feeble  pulsation  in  fourth,  fifth,  and  si.\th  right 
interspace*,  slighl  systolic  shock  in  second  left  interspace  near 
-■•terniim.  Absolute  didne.-^s,  patient  in  dorsal  doeubitn.s,  reached 
G  ceniinicin-8  to  right  I'f  inedhiii  line,  and  from  second  to  sixth 
costiil  cartiliifii-,  tlie  note  being  iTal,  with  markdl  resistance  from 
second  rib  to  fonrtli  interspace,  and  slightly  less  dull  below  rhis 
point.  Dtihicss  also  rcHchtd  U'.o  centimetres  to  left  of  rnediaa 
line  I  Fig.  iil). 

.Viisi'nlialioi)  showed  first  .sound  at  a^wx.  dull  and  inutfled,  but 
no  di<-liiic1  miniiiur,  a  double  tone  audible  l>elow  left  clavicle  and 
down  iiluiig  ti-l'i  iixithiry  line:  ii  systolic  tone  and  :«ofi  diastolic 
murmur  in  second  left  interspiiei-  «nd  mitward  \i  inch  from  stei^ 
imin     'I'luTc  wif  111-"'  II  fiiini  Mvond  soitiul  in  Ilic  ])u]monary  area, 
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and  whon  the  patient  took  a  deep  inspiration  and  held  his  breath 
th*'  »e<.'wnd  siniiid  si'i-mcd  I"  in-  clmii^'t'd  into  u  sr>fl.  niiirtniir. 

The  soft  diaetolic  inuniiitr  at  k't'l  of  aternuni  was  iranaiiiittcd 
faintly  downward.  A  pMiiifiillv  loud  iind  bnrsh  diastolic  and 
svsUtiii;  mnniiur  was  heard  in  H&oond  and  third  right  interspaces, 
and  transmitted  more  t'eehlv  into  tifth,  out  to  nippk-  and  np  lo 
neek. 

The  condition  was  interpreted  as  follows:  Acute  endocardilii* 
ingrafted  on  a  chronic  endocarditis,  affctlinj;  aortic  viiKcs  and 
aorta,  and  priHhK'in^  dilutalioii  of  this  vessel.  Xo  evidence  could 
be  fonnd  of  inttanimation  of  other  valves,  and  yet  the  preat  extent 
of  didneKH  to  right  of  sternum  was  rhoiight  dnc.  in  addition  lo 
aortic  dilatation,  to  dilata- 
tion of  the  riphi  auricle,  sec- 
ondary to  mitral  insutJieiency. 
Conph  was  at  no  linie  a 
iimrke<I  symptom.  excej>t  two 
or  three  paroxysmii  n  few 
hours  before  dcutli,  when 
patient  *ccnied  to  liiive  pain  in 
Icfi  tiiii^.  During  the  hisi 
few  weeks  of  life  there  was 
iniMlernic  ir'deiiia  of  aukle<  :ind 
shins,  also  putfiness,  but  u-i 
pain,  in  left  wri»t  and  hand. 
Fony-eight  to  sixty  hours  hi' 
fore  death  patient  bwiimc 
comatoHC,  with  mid  eMreiui- 
tiea,  very  rapid,  feeble,  and 
irrepilar  pulse,  iind  ibi-  trunk  and  lower  exireniities  U'canie 
«tudrled  with  snuill  browuisli-red  spots,  that  had  all  the  cbaraclcrs 
of  cutaneous  embolisms.  Death,  wliich  took  place  .Iniio  24lli, 
soemetl  to  be  the  result  of  uradufll  cardiiic  asthenia. 

The  autopsy,  made  by  Dr.  \V".  A.  Kvhu>  lliirieen  hours  after 
death,  was  hrielly  as  follows:  Very  larpe  inunber-  of  i>elechiw 
over  abdomen,  cheat,  and  legs,  alwnit  the  nxi.-  of  a  pea.  Soiuo  inter- 
Btitial  splenitis  and  perisplenitis  uml  zones  of  conneciive-tissne 
growths  representing  old  infarcts.  These  were  generally  aubcftp* 
aulsr. 

11 
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Liver. — FaMy  inliltratiou — utitiiicg.  Lurge  numbt-rs  of  small 
islands  of  conntH.' live.- 1  issue;  increase,  quite  generally  Jiiitriljuted 
in  subcapsular  zone.  A  small  mass  of  ealeareous  uiaterial  in  lower 
portion  of  riglit  lolie,  auperii(.-ial.  Tn  left  lobe  a  small  fresh  in- 
farct about  (>  niiliinietres  in  diameter. 

Lefi  Kldni.ij. — 8Iigbt  parenoliyiuatous  nephritis. 

iiitjhl  Kidiifij.—ln  the  eortcx  an  old  infarct  1  cctitiiiictre  in 
diameter,  over  this  the  surface  of  the  kidney  depressed.  This  in- 
fiirc'l,  fiiiiv  in  n])]ieiiriini'<j,  reililisli,  HurnniDdt'd  by  a  reddisli  zone. 
It  was  lliis  infarct  which  in  ilarch  had  occasiuued  the  bloody  and 
ulliniuinous  urine. 

],' ft  I'kunil  l''nili/.- — Xn  lluid,  mi  adhesions  except  to  dia- 
phni^'m. 

Lfft  Lung. — ('ongesttd  and  udouintou^.  In  unterior  edge  of 
inferior  lobe  an  ajioptectic  focus  about  1  centimetre  in  diameter, 
(]liilc  recent. 

Jltijlil  Pleural  t'arilij. — ^Extensive  uld,  tinn,  fibrous  adhe-sion* 
quite  pcufral. 

HUjhl  Luiuj. — <.'i)Uf;ci'lcd  ami  .edematous,  single  hajraorrhagic 
infarct  :;  [■enlimetres  in  ilianieler. 

I'rrir-triliiuii.-^'Si.i  clhisi.m,  uniform  adhesions  between  peri- 
cardial layers.     They  strip  easily,  npiwar  gelatinous  or  mucoid. 

A'irf'i. — Tulitiliir  ililaiaiinn  "f  aorta  in  its  first  portion.  The 
lumen  i.-s  sumcwhai  nvoid,  measuring  H  by  P  centimetres.  The 
aortic  ostium  rlilated  with  com]ien?yitory  stretching  of  the  aortic 
cusps.  The  aortic  cuspji,  measured  ali'Ug  their  free  edge,  show  a 
Ic'igtb  of  5  centimr-ires,  4i  centimetres,  and  3^  centimetres  re- 
spectively. All  of  Tlie  cui^ps  show  ridges  of  atheroma,  with  con- 
sirlerablc  thickening  and  stiffening.  Air  the  base  of  the  largest 
eusp.  n  cidcareiin.-  plate.  Tliickeniiig,  redness,  and  some  deposit 
of  fibrin  on  each  of  the  cusps,  especially  towards  the  free  edge. 

The  valves  mil  cojiijielent.  Aorta  atheromatous.  Area;*  of 
ealciHcatiim.  atheruniatnus  uk'<Ts,  and  some  vegetations  around 
these  li'sses  of  snh^tiitice.  The  left  ventricle  enormously  dilated, 
ii.i  wall  ;t  cenrimetres  in  thicknesB  at  its  thickest  portion.  Myo- 
cardium i-i  niii  c*|ieeially  fatty.  Mitral  valves  show  multiple 
foci  of  acuie  ctidcicnrdilis,  consisting  of  small,  round  red  ma^es, 
the  size  nf  a  pin-head. 

Left  auricle  very  much  dilated,  right  heart  otherwise  normal. 
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Cultures  made  from  the  vegelations  give  no  growth  of  micro- 

Duiijtui«ig. — TubuUr  anenrvsm  first  portion  of  aorta;  ather- 
oma of  aorta  and  aortic  cusps  ;  hypertrophy  and  dilatation  of  the 
left  heart;  acme  eiidoeanliiis  itnd  eudiiortitie,  vegetative  in  chai^ 
aeter.    Recent  infarcu  in  liver  and  lungs. 

This  cn«o  tllii^traics  the  proiicne^^s  of  acute  inHammation  to 
attack  valves  that  have  undergone  sclerotic  chnn^-».  It  \*  prob- 
able that  the  aortic  regiirgiintion  diagiio&ed  in  the  fall  of  It^'-'C 
wax  due  partly  to  inconi|K'tciiiT  of  thu  cu!*|k*  from  stitfening  tiuil 
rigidity  and  partly  to  otreichiiig  of  the  ring  winseculive  to  the  dila- 
tation of  the  ascending  aorta,  the  valves  not  being  able  to  ade- 
quately close  the  osliniu  in  spite  of  tlieir  eiHupeniiati'ry  stretching. 
With  the  exception  of  the  luck  of  febrile  iem|)ernMire  iho  s'ynip- 
lonia  strongly  suggestdJ  ulcerative  eudoearditis,  find  show  how 
diffictdt  and  unwise  it  is  to  attempt  a  sharp  eliuical  distJitctinn 
between  the  iwu  fonn»  of  endocarditis.  The  iiniitoinii-iil  changes 
were  those  of  the  vegetative  I'ariety,  and  yet  in  its  rapid  course 
and  fatal  termination  the  process  may  be  said  to  have  been  ma- 
lign fini. 

Course  and  Termination. ~.\s  already  slated,  in  some 
cases  rheumaTie  endocarditis  of  a  mild  type  may  be  easily  dislin- 
giiiahed  from  infective  enilrk>ardili-<,  while  (itlier  eases  seem  to 
occupy  intermediate  grouml,  and  clinically,  at  least,  cuiiuol  be 
c1a«M-d  with  either  one  or  the  oilier  tyi>e.  It  is  i»liiin,  therefore, 
that  the  course  and  teniiinaiion  are  eipially  variable. 

Simple  rlieuniatie  einluearditt*  nmy  pursue  ii  fnvduruble 
oonrie,  ami  tenuinale  in  ihe  recovery  of  the  patient,  iiny.  may  even 
subside  without  serious  iin|mirincnt  of  the  iifTecied  valve.  In  llie 
Dujorily  of  cjises,  however,  the  patient  is  usually  left  with  a 
chronic  valvular  le=i'-ti. 

Ulcerative  Endocajditis.^  Under  this  head  are  reckoned  those 
caseA  of  inflammation  of  the  endocardium  which  manifest  more 
or  leee  pronounced  syniptoniw  of  general  .se)isis,  wli<-ilier  the  ter- 
mination ii)  in  death,  I'V  far  the  more  frequent  occurrence,  or  in 
recovery,  of  which  instances  arc  new  and  then  reiwrted.  As 
might  Ik-  cxjieetcd  from  a  consiileraiion  of  the  eliolnRy  and  mor- 
bid anatomy  of  this  ela^s  of  cases,  the  eliuicid  picture  viiries  much, 
according  an  the  local — that  is,  cardiac — or  the  general  symptoms 
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prciliiiiiMiHle.  In  llie  iiiiijurit_v  of  cases  the  symptoms  uro  thoec  of 
gpiieral  scjit-ia,  with  vltv  siiUinliiiiilc.  or  it  may  Iw  witU  no  mani- 
festations on  llie  part  of  the  heart.  In  siidi  cases  the  inflamma- 
tory I'hangcs  in  the  frulocanliiini  are  to  be  reg«r<l(ni  «s  merely  an 
iiiciilctil  of  the  genenil  iufL'Ciinti,  aiul  tlierc-fore  Rosenbach  classi- 
fies these  eases  as  merely  local  inanifei^tutions  of  &  gienvral  infec- 
tion. Tlie  enildcaniitis  is  hut  mii'  of  liic  many  jKisaihle  local  ex- 
preasirnis  of  the  iiifi'i'iiuii,  in  con-ieipience  of  the  profound  disturb- 
ance of  nutrition  there  induced. 

In  this  chiss  of  pases  the  con^picnous  features  are  phenomena 
cliaraeloristic  of  pyji'miii.  an  irrciiuhirly  continuous  pyrexia,  with 
few  if  aiiv  riyors,  sweiitiii;;^,  (^rt'iil  priMiralioii,  uniumia,  emacia- 
tion, anorexia,  diarrhii-a.  a  dry,  bromiish  tongue,  abdominal  dis- 
tention, slnjior  or  low  mnltcviiitr  delirium,  persistent  dorsal  detm- 
hilus,  iMxl  onlarp-nieiii  of  tlii'  spleen,  Tlie  jiiihp  is  only  moder- 
ately accelerated,  in  most  instances  imprcwsinp  one  as  being  chiefly 
rcninrkable  for  ita  feebleness  and  want  of  tension,  while  tht*  henrl 
may  display  ahsolnlfly  no  evidence  of  disease,  or  may  l<e  slightly 
diliilcd.  with  a  fainl,  soft  systolic  h|m'X  or  basic  niurnnir,  the  same 
a^  in  typlioiil  f<-vcr-  hidced,  this  wbnl.-  I'lindilion  is  so  like  enteric 
fever  as  In  he  freipienlly,  ii  m:iy  be  ?aid  usually,  mitttaken  for 
that  diKoiise. 

In  other  caaes  the  fever  is  naidi  less  typically  septic,  remii- 
tint;  or  itilcrmillin^,  nut  droppin|;  suddenly  lielow  normal,  and 
airiiiii  idirujilly  >hoiiriii(;  up  scvct'iil  di-L^reci*,  but  running  so  mild 
a  course  as  In  scarcely  mcril  the  iippellali-in  of  jiyrexia. 

In  othi-rs.  ugain.  tin-  I'levalioii  of  teinperBtnrp  is  of  irregular 
type,  or  there  are  diiirniil  Ibiclualiuns.  to  jmssihly  101. .'»'■'  or  even 
1*1^.5°  F.  The  fcinnre  iliul  miiiiily  utlraets  allcntinn  in  such 
caaei!  is  the  progressive  anifmia.  and  the  triflinj;  chHngc--«  discov- 
ered in  the  lieart  arc  conimcnBurtitc  with  those  of  antcmia. 

Till'  last  of  -Inly,  IDIKI,  I  wns  cunsulled  hy  a  (iennnn.  iipi-il 
fifty-eight,  who  wa-^  a  nievi-liant  in  the  interinr  of  Imliuna.  His 
family  history  wa*  nniniportant,  and  his  personal  anamnesis  was 
meiigrc.  lie  had  always  <'on^idc*rci|  liim>-elf  well  until  about  a 
year  previon^-ly,  when  be  biiil  Mitfercd  from  bronchitis,  for  which 
he  hnil  received  medical  treatment,  at  which  lime  a  heart-munnnr 
was  discovered.  In  March,  ll"n),  be  had  Ix-on  troubled  with 
night-s'A'cats  that  had   resisted  treatment  by  belladonna.     SiiiM 
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iJtuiua  til,  lM>v 


that  time  lip  bn<l  been  Wing  ground,  and  altopethcr  his  weiglit 

bud  decliiietl  from  ISO  to  137  pouiuU.     He  gave  n  vngvif;  account 

of  some  gaatro-niteflihial  dis- 
order in  tb«  spring,  bnt  «ouId 
Hot  r«c»li  any  attaok  of  puiii 
that  might  have  1)ecii  an  at- 
tack of  appendicitis,  bvpatic 
or  renal  colic.  X«)thcr  could 
be  rpinemlier  any  injury  or 
local  suppurating  pnxi'sa, 
and  he  bad  never  bad  rheo- 
nialism,  pneumonia,  gouor- 
rhaa.  or  utbor  iiifwiion. 

The  patient  was  tall,  ema- 
ciated, pale,  and  of  a  Mlight 
y*'llow  Iini\  mid  hi*  I'lmjiino- 
tiviP  were  faintly  ielerie.  The 
railial  arteries  were  thick- 
ened, ami   the  pulse,  of  only 

nioderalc  tension,  wns  n-{riiliir  and  equal,  100  to  the  minute,     A 

feeble  cardiac  impulse  was  dilTuscil  from  epig>i:<triuui  to  the  apex- 
beat,  which,  weak  and  accompanied  by  soft  thrill,  was  situated 

in  ih*  sixlli  interciiaee.  10  n-n- 

timetre»    tn    left    of    median 

line.    Relative  canliac  dulne« 

at  the  level  of  the  tifih  r.ist;il 

cartilage  extended  from  5  een 

timetreii  to  right  of  the  mid- ; 

Mema)  line  to  14  cenliitietres  ' 

to  left  of  the  same  (Fig.  'M^. 

Tbo   first   sound   «t    ilif   ajies 

was    nbMured    by   a    mnrmnr 

and   the   eeeond    was    impure, 

bnt   over  right  veiuricle   both 

were   more  distinct,   while   at 

the  base  both  wvrc  faint,  the 

M^>nd  being  scarcely  audible. 

the  pnlmonic  second  the  loud-      »'"»;  "■-*'""  ""   """"»  A.mn.u,Tv 

aortic         IX  r*«  (p.  i«). 
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loiti'if  wvvvi  ilinliiict,  lnu  tV'C'l)le  in  rlw  cervical  arteries.  A  ha»h 
By^tolic  miiriiuir  was  bctinl  Ht  tin*  ajicx,  Hnd  ViU*  trHiitiiiitUtl 
iijto  till-  itiiildle  uf  tlie  Hxillnrv  rcgtuii  mid  to  the  median  line 
in  front,  vol  not  above  ihc  third  inliTspacc  {Fig.  31).  Tbf 
Uiiiy'B  wciv  Ticpitivi;  tinil  tlm  alidniiieu  wiih  fliibl),v,  iiiodernteiv  tsiu- 
imnilic,  not  tender,  while  in  the  location  of  the  gall  bladder  a  soft 
rotuidifih  l«"lv  ftiidf]  U-  plainly  made  ont.  The  nrine  colleeu-d 
over  iiighl  jinil  imiilyzed  nexi  day  gave  following  results:  Quan- 
tity, W(JU  cubic  ccnlimtitrcs;  floudy.  specific  gravity,  1.015;  reac- 
tion acid;  wlrmr,  rcdclisb-yr-llow;  urea,  1.+  jier  cent;  mucin  pres- 
ent; a  ili^dii  Iruce  of  albuniin:  no  sugar:  no  bile;  no  blood;  2 
gniTiiilar  and  a  few  hyaline  casis ;  a  few  i-ylindroid*  mid  uric-acid 
crystals,  but  no  pus;  not  cxanniied  for  peptone.  The  blood-ex* 
uniiiuilioii  tin  itiat  duy  showed  ha'nmelnbin,  40  pi-r  cent;  red  cidls 
jier  ceiitinii-lre,  ;J,iii!('.,i!.'!(l,  jierccntiige  uf  red  ceils,  73.^1;  corpus- 
cle index,  .'i-t.4,  and  nmnber  of  k-ncocytei-  per  centimetre,  13,700. 
His  temperaiure  at  ll.lij  a.  si.  wa?  98.4'^  .F. 

A>  iliere  was  noiliing  iu  ihe  esnniination  thus  far  to  lead  to 
a  fliiBpiciim  of  endncurditis,  the  diagnusi?-  waw  made  of  chronic 
arioriusclero.ti*.  witli  chronic  tnywiirdili*  and  nn  atheromatous 
uiltral  iiteoiupeieni'e  and  a  niiiti  iiiicr-litial  nephritis,  ana-mia. 
The  pulieni  wil^  advised  to  go  iiilo  a  hospiuil,  where  he  could  re- 
ceive tri'utnient  by  rest,  appropriate  iliet,  uiid  nii'dicntiou.  He 
did  SB  advised,  but  got  chilled  in  driving  to  the  hospital,  and  ai 
my  visit  that  ?airie  afti-niucm  hi*  Tciiijierature  was  found  to  bt^ 
101. K^  v.,  respirations  normal,  iind  pulse  only  moderately  accel- 
erated. This  febrile  reaelion  "it*  ilnnighi  to  be  the  result  of  his 
eliill,  and  fearing  lie  iiiigiil  ileielnji  unemia  on  necount  of  his 
nephritin.  he  was  ordered  lo  drink  very  fri'cly  of  liot  water,  so  as 
Iu  promote  ellmiiialion.  TIic  rcr^nh  wai*  that  by  6  p.m.  he  had 
jiUBwrd  1j  ounces  of  iiriiiu,  and  liis  tcniperatiire  was  normal.  Be- 
lieving this  rise  of  iCTJiperature  !■>  Iiace  been  but  a  transient  Hurry. 
1  Wiia  surju'ised  and  disappoinied  ir»  tind  lh;it  hilcr  ihat  same  even- 
ing hiji  icnii"'jatuii-  again  ruse  t-i  in|.4"  F.  The  cheat  was  then 
gone  over  carefully,  bui  with  neg.iiiv  re-nlt-,  and  accnrale  record 
was  ke]it  of  ilic  aniouni  and  charai-ti-r  of  the  nrine,  also  without 
the  discovery  of  anything  of  im]Mirlaiiee. 

During  tlie  j^ucceeding  six  ilays.  as  slinwn  by  the  annexed 
ehiirl  it'hari  II.  he  iiad  a  low  ni'U'uiuff  I'-Jniieralure  and  a  modor- 
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ale  aftornoon  py- 
rexia witb  slight 
perspirations,  but 
iiu  rifrom.  am)  lie 
ati<it-ne<l  that  lie  felt 
welL  As  the  pa- 
tient had  come 
from  a  Slate  in 
which  malaria  is 
eommon,  his  blixxl 
was  examined  <in 
Aiigiisi  1st  for  Plas- 
modia, but  with 
negative  results. 
Xevertbelesfi  it  was 
di'eidfd  to  test  the 
effect  of  quinine, 
and  on  August  2d 
i;U  praiuH  were  va- 
hibireil  in  the  eurly 
raorniug.  On  that 
duy  be  had  no  fe- 
ver, but  on  iJie  nest 
day,  without  qui- 
nine, his  tempera- 
ture went  up  aa 
usual  to  101.4°  F. 
On  Aupnst  4th  15 
grains  kept  it  down 
to  100°  F.,  and  on 
the  5th  to  100.8=> 
P., while  on  the  *!th. 
without  the  reme- 
dy, the  temperature 
again  reached 
101.8=  F.,  and  with 
20  grains  on  the  7ih 
it  did  not  go  ov-cr 
99°  F.    On  the  8th, 
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168  DISEASES  OP  THE  HEART 

without  quinine,  his  temperature  was  102.2°  F.,  on  the  'Jih  a 
degree  knver,  while  5  grains  t.  i.  d.  on  the  10th  kept  fever  down 
to  100,:i-  1'. 

The  i-eHiilta  thua  obtained  eonvineed  me  that  the  quinine  acted 
as  an  antipvi-etie,  but  lliat,  in  spite  tif  doses  sufficient  to  exert  a 
more  lasting  influence  in  ease  the  symptoniB  were  due  to  malaria, 
the  fever  n-;isstTt ing  itself  so  soon  us  the  drug  was  stopjied,  there 
was  same  other  cause  at  work.  The  urine  was  now  tested  again 
for  pe|iIone,  and  with  positive  results.  I  therefore  became  satis- 
fied that  the  case  was  one  of  pyaemia.  It  should  also  be  slated 
that  tlie  bluml  had  been  losted  for  the  Widal  reaction,  and  this 
proved  to  be  absent. 

As  the  gall  bladder  had  I>een  found  enlarged  at  the  first  ex- 
amiiiatinn,  iiiid  was  still  palpable,  it  was  (lioiiglit  highlv  ]>robnl)!e 
that  there  miglir  l)v.  un  euipveuia  of  this  receptacle  as  the  souree  of 
the  infection.  Accordingly  the  patient  was  seen  by  Dr.  Bayard 
Holmes,  who  corvolwrated  the  gnll-bhidiler  enlargement  and  cun- 
ciirred  in  llie  opinion  of  a  probable  empyema.  This  seemed  all 
the  UKTi-  likely  to  lie  the  focus  of  infection  from  the  fact  that  no 
disease  cuiild  he  discovered  in  the  rectum  or  elsewhere.  A  few 
days  sidKei|uently  Dr.  Holmes  ojieraled  on  the  gall  bladder,  but 
altbou^b  i'  was  ciLontiourtly  ilistended  with  tin  id,  this  was  not 
purulent,  llie  condition  I>eing  a  catarrh  and  not  an  empyema. 

Xo  ill  effect  followed  the  o]>eration,  but  the  wound  healed 
very  slowly.  For  a  day  or  two  the  temjierature  fell  somewhat,  hut 
then  resumed  its  former  characters,  being  down  nearly  or  quite  to 
noriiial  Iti  the  early  )iart  of  tlie  day  and  rising  in  the  afternoon 
or  evcTiitig  to  between  101°  and  l()-2°  F.  Rigors  were  never 
miuiifistc<l.  and  repeated  queries  concerning  cliilly  sensations  al- 
wny-i  clieiiod  a  ]">srlive  denial  of  them.  Perspirations  were  also 
ab.-i'iir.  Ill'  ;ii  the  most  imioniiteil  to  no  more  than  a  scarcelv  per- 
cepfibli'  iiiiii-iness  ot  llii*  -^kiii  where  covered. 

Week  by  week  llir  |iatiiiil  In-i  in  -ireugib  and  flesh,  and  grew 
more  aii^iiiiie  in  apiiearanee.  iilflmu-lL  lil-^  idiilily  to  take  consider- 
iible  ii'iiiri-biiK  III  |H■l■.-i^tl■d,  lie  aUo  iii-^)ilayi'd  slight  apathy,  lying 
(bit  in  lii'd,  anil  e!iaiii;ii)^  )iiisilion  bill  si'liloiii.  I'ain  was  not  com- 
jihiini'd  lit',  iinil  in  vain  w:is  a  daily  search  kept  up  for  signs  of 
enibolisni,  I'uring  rbi'-c  week-  llic  jmUe  slowly  and  gradually 
became  a  Hule  more  nccelmiled,  reacbimi  IKi  or  thereabout.     Its 
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striking  feature  was  its  feebJpncBs.  This  want  of  tension,  togetliei 
with  ilic  gniwiiig  weakliest  nf  ilic  licurl-soiiiitlii,  imliiwtl  nio  tc 
administer  slrvclinine  in  doees  of  j^j  of  a  grain  4  tiniej*  daily, 
ulonp  with  5,  ami  afterward  7  Jropy  of  tincture  of  siroiilmniliii^ 
ihricd  daily.  He  wiis  also  giveu  uioiJc-rati!  doses  of  wiuf  and 
whisky. 

It  waa  always  difficult,  owing  to  the  rifridity  of  the  chest-wall 
and  the  vnlnniinouenesB  of  the  Inngs,  In  salisfai'torilv  nm|i  oul 
deep-81-atod  eanliai.-  dulness,  hul  I  became  convinced  that  lh( 
heart  gradually  i»cri-a»Hl  nonipwhat  in  sixv,  though  no  uiorc  tliaii 
could  lie  attributed  to  niyasthenia.  Piiri  /wn«i/  with  the  Ineri'aS' 
in^  fechleness  of  the  hcart-souuds  the  sy-iloHc  apex-niuniiiir  aug' 
menled  iu  inten.iity  and  extent  of  Audibility  until  at  Imgtli  ii 
spread  throughout  the  entire  pnrcordiuni.  It  remained  to  tht 
Inst  II  rather  liurnh  blowing  luurniur,  and  no  new  liruiis  ever  ilovel- 
oped.  Neither  did  u-deitia  heeonie  inure  llmn  a  very  slight  pilling 
over  the  tibia-,  and  1  could  not  make  out  any  increase  in  the  size 
of  the  liver  or  more  than  a  triding  inercasc  in  the  area  of  splenic 
dulness,  the  organ  uol  beinj;  disiiueTly  palpalitc. 

In  brief,  the  entire  clinieal  history  was  that  of  an  ever-growing 
nnifiiiia,  or  better,  uuirasnius  with  nuidcrale  iiiteruiiltent  pyrexia, 
In  this  res|>ect  1  should  think  if  a  fair  esam]ile  <jf  the  ty|)e  oi 
cases  described  by  KoinWrg  as  anieiiiic  nillier  than  nuirkedly  sep' 
tic,  and  yet  there  was  no  doubt  of  the  existence  of  a  mild  pyainia. 
Peptone  was  repeatedly  found  in  the  urine,  nTid  lliu-,  wlih  the  in- 
creased leiicix-ylosis.  contirnied  tlic  (■oiti'lu>i'm  drawn  fnnn  lliv  lem- 
peralurp  record.  This  is  well  shovni  by  the  annexed  elinrt.  Death 
occurred  the  middle  of  September,  abuut  eigtil  weeks  after  lit 
eauie  under  obnenatiim.  Xo  auiujwv  wii-  hud.  but  I  believe  llii; 
Wfti<  H  pya-ruia,  with  inipliealion  of  the  mdui'iirdiuui  as  a  *eeon<lary 
and  not  a  primary  event. 

In  still  other  ea!»es  of  ulcerative  endocarditis  there  arc  rigor*, 
sud<len  high  elevations  of  temiK'ratiirc,  and  profuse  wwcniiiig.  ftil 
lowed  by  sharp  decline  of  tlie  pyrexia,  llii'  piclnrt  not  unlike  tilt 
pan(.iiysms  of  malaria,  exeepling  that  ilie  -ieplie  phenomena  lack 
the  periotlieily  of  malarial  iufcHion.  Mnrchi-cn  has  narrated  an 
instance  of  this  kind  that  lasted  ihree  mimths.  and  was  so  Mig' 
g«stive  of  malaria  to  the  friends  that  in  deference  In  rbeir  wisliet 
quinino  was  freely  administere<l,  but  without  appreciable  effect  oil 
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the  dbease.     In  his  case,  however,  there  was  physical  evidence  of 
an  aortic  valvular  k'sion, 

There  are  other  cases,  again,  in  which  the  temiwrature  pursues 
a  still  more  erratic  course,  rising  and  falling  altruptlj  for  days, 
and  then  suddenlv  ^linking  to  norma!,  or  it  may  be  to  below  normal. 
Remaining  thus  fur  duys  or  even  wet-kt!.  it  again  assumes  its  for- 
mer irregularly  iiiieniiitteiit  type.  During  the  apyrexial  period 
the  pulse  still  remains  conspicuously  feeble,  aud  tbe  patient  fails 
to  regain  strength,  so  ''""  hv  theae  symptoms  it  becomes  manifest 
that  actual  imprt.vemc 


Thus,  whatever  tl 
selves  indicative  of  si 
heart  has  become  alTt 
involvement  of  the  e 
cutaneous  infarct:,  or 
in  the  intestinal  org; 
shown  by  the  apjicf 
rarely  upon  the  nc 
from  tliJit  of  a  pin  . 
j>etechia*  niiiy  l>e  fc" 
in  showers  and    a 
liver,  spleen,  kidiic 


nfl,  they  are  in  them- 

hiiig  lo  show  tliJil  the 

111  ihe  otlier  Laud,  the 

.  by  the  appearance  of 

Kjlie  plugging  of  vessels 

i  emlx^li  in  the  skin  is 

lies  or  trunk,  still  more 

b  spots  of  variable  size, 

.oniewhal  liirger.      These 

ihirly,  or  they  may  come 

SejTtic   infarcts   in   the 

e  of  absoessos,  winch  may 

life  or  be  of  nxrogni sable 


itterea  . 
ir   inter 
are  prwl 
be  miliary  and  ejcape  detection  thir 
size.     In  some  instances  the  clinical  picture  is  dominated  by  these 
embolic  plK'niinieiiu. 

I  reciill  ;i  ca-^e  in  which  it  was  the  detection  of  a  splenic  abscess 
which  H'cnicd  to  justify  the  diagnosis  of  septic  endocarditis.  I 
was  iir-kt'd  by  Dr.  Uaskin,  of  Iligbbind  Park,  to  see  a  gentleman 
of  a!>niit  ^ixry  who  had  Iwcn  having  irrcLnilar  chills,  fever,  and 
swcatihi:-  -ii^iii-itive  of  Tiiularia.  His  illness  had  begim  six  weeks 
brfiiii'  witli  Jiiiilaisc,  and  bad  speedily  dcvclojicd  the  symptoms 
of  -iji^is.  TliLve  days  y]-'u>v  to  iiiy  vi^-it  be  bad  sntldenly  com- 
[■laitLC'd  nf  ^ll;u■ll  pain  ii)  the  lift  liyji.ii-lir.nilriiUH  wiib  tenderness. 

1   found    Lilll   Uli'-iiii-ciiiii-,    iiijil    hid:;    (lll'Jiril    111   llir    lift    ~'u\c.    with 

hi>  ibijilis  tk'Xcil,  ^kiii  lint  and  jii'ii-r,  pnl-i'  iiiMijcraiilv  ra]iii!.  but 

notably  weak   and    snft.      Tlicrc    Wii-   a    ili-tini.-t    b|ii«"itii;    ^v^IMlic 

murnmr    in    ibe    niitr;il    ai'ca.      Splmii-    ilnljn--    wa-    iiri'aily    iu- 

-I'li.iiiirli   |>al|ialiiih   >'\idrnily  c;!!!-!'!]    pnin    and   was 
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be  felt  extending  well  down  below  the  left  costal  margin.  The 
case  was  thought  to  be  an  instance  of  abscess  of  the  spleen,  prob- 
ably secondary  to  acute  ulcerative  endocarditis.  Death  took  place 
a  day  or  two  later,  and,  although  an  autopsy  could  not  be  ob- 
tained, permission  was  granted  to  make  an  abdominal  incision  for 
the  purpose  of  verifying  the  existence  of  the  abscess.  The  abdo- 
men was  opened  accordingly,  and  so  soon  as  the  doctor's  finger 
pressed  upon  the  spleen  the  oi^n  burst  and  pus  welled  up  over 
hie  finger.  In  this  case  no  etiolc^ical  factor  could  be  obtained, 
and  yet  it  seemed  plainly  one  of  septic  endocarditis  with  infective 
infarct  in  the  spleen. 

When  emboli  of  this  character  lodge  in  the  kidney,  they  are 
declared  by  albumin,  pus,  and  blood,  with  casts  in  the  urine. 
There  is  a  class  of  cases  characterized  by  Romberg  as  atypical 
which  run  their  course  with  all  appearance  of  an  acute  hemor- 
rhagic nephritis,  albuminuria,  pus,  blood  in  varying  amounts, 
casts,  renal  epithelium,  and  cylindroids. 

This  condition  of  the  urine  persists  throughout,  but  with  re- 
missions and  exacerbations.  A  mildly  irregular,  continuous  fever 
accompanies  the  nephritis,  and  the  patient  displays  pronounced 
and  increasing  ana-mia.  It  is  this  feature,  together  with  the  per- 
aistent  pyrexia  out  of  proportion  to  tlie  temperature  usually  ob- 
sened  in  nephritis,  which  throws  light  on  the  nature  of  the  case. 
The  discovery  of  an  old-standing  valvular  lesion  contributes  great- 
ly to  the  establishment  of  the  diagnosis. 

Lastly,  cases  are  encountered  which  display  such  manifest  car- 
diac sjTiiptoms  that  by  some  clinicians  they  are  classed  in  a  special 
group.  These  are  such  as  either  develop  upon  a  chronic  valve- 
lesion  or  occasion  such  rapid  ulceration  and  destruction  of  the 
valves  that  objective  cardiac  phenomena  become  apparent.  Symp- 
toms of  general  sepsis  may  not  be  marked,  or  if  pronounced,  de- 
pend largely  upon  infective  emboli.  The  pulse  is  peculiarly  soft, 
regular  or  irregular,  and  more  or  less  accelerated  out  of  propor- 
tion to  the  degree  of  fever.  The  patient  usually  manifests  dysp- 
ncea,  and  it  may  be  cyanosis.  Both  liver  and  spleen  are  enlarged 
from  congestion  or  infarcts.  Exceptionally  one  may  upon  re- 
peated examinations  of  the  heart  detect  some  evidence  of  changes 
going  on,  such  as  increasing  feebleness  of  impulse,  slight  increase 
in  the  area  of  dulness,  and  perchance  a  soft  nmrmur  where  previ- 
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oupIv  DoDf  exiftej,  f<T  an  sltersdon  of  one  alresdv  present.  XIotl- 
ofteb  jueh  examinations  are  fuiilf,  iui<l  the  diagnosii?  is  largely- 
conjt'-n;r:iI  'T  ha?  i"  be  '.iia-y  fn.mi  the  symptom-complex. 

Coarse  and  Temmistioil. — Tbe  duration  of  iirute  ulcera- 
tive fudxcanliiif  is  exoe^^iliiigly  variable.  The  disease  may  run 
il$  i\<urse  to  a  fatal  terminaiioii  within  a  few  days  from  its  winn- 
ing undrr  ol)«Tratio».  or  its  TOiirse  may  he  dragged  out  over  a 
perii^i  of  wi*ks  and  even  inouihs,  Some  ciises  proj^rpsH  steadily 
to  a  filial  issue,  while  others  show  i)erioila  of  seeming  itiiprove- 
moiit.  Miowc*!  by  exacerhnlions  and  more  rapid  decline.  When 
deatli  is  the  rt'sull  it  occurs  either  iu  eonseipieiice  of  Iwial  ehanj;e;i 
in  ibf  heart  and  eardiae  asthenia,  or  an  a  result  of  neule  piilino- 
nary  uileiiiii  or  puimonarv'  infarcts.  In  otht;r  casea  iho  patient  is 
worn  i.iii  by  prolonj^d  sepsis,  or  death  i^  direelly  attribntidilf  tu 
the  elTeetji  of  enibulism  in  llie  brHin,  kidney-,  sph-en^  eli'. 

A  gedtleniaii  of  about  forty,  ivho  had  a  perfectly  compensated 
niitm!  ri'-;urgitation  of  rhemnatie  origin,  beciiine  ill  in  tbe  foro 
piUt  il*  Fi'lirmirv  willi  what,  from  the  bistciry,  n]>pi'ary  Ui  have 
tuin  iui  iii-ute  foUieidar  tonsilliti:i.  It  subsided  in  a  few  days,  btit 
tile  niiiri  did  not  regain  his  accustomed  health.  He  fell  weak  and 
^li^hily  fi'verish,  had  vague  pnin^i,  ilull  liendni-Iie,  and  hist  uppi-- 
tite.  Thinking  his  liver  was  at  tiinlt,  be  went  to  Freneb  Lii'k 
Springs,  Indiana,  and  there  drunk  the  waters,  look  a  course  of 
biiib>,  :ind  exercised,  hut  without  improvement.  Wiile  there  be 
Wii-  aiinnyed  liy  tenderness  and  jinin  in  the  eniis  of  his  fingers, 
iMid  observed  tb:it  at  snch  times  there  was  a  faint  reddish  colour  of 
tbr  ^kiii  inunediately  above  the  roots  of  the  nails,  He  was  told  it 
Wii-  rbe\unatic. 

At   lenj;ib,  failing  to  regain   heallb,   he  returned  home,  an<I 
ii.«;iid-  llie  end  of  A|iril  sought  my  opinion,  partly  on  neciiunt  of 
,1  l"r(i]iiitil  dry  cough  that  bad  reeentlv  develojied.     I  hail  known 
biiii    ill    healtli,    and    bacl    pivvinn-ly    examined    bis    heart.      Tin: 
ibaiig<'  ill  bis  appeiiraiu-c'  and  geiiir;il  rniidifinii  -lirH-ki'd  me.      111: 
viiici'  \va>  weak  and  in'tiiulHii-.  jii-  baiid-^  -bunk,  iii-  Sm-<-  \\:\'  |iali 
;ilid    -allnw.      Ills   eyes   were    iint    |ir|-fei'lly   rlear,    rln'   skin    id'   hi 
arni^^   ;iiid   trunk   was   llahiiy,   faiiuiy   villniv-.   ainl   abliiniiili    lU    t^^^■ 
drv.  became  bedewed  wifb  inipj-nin'  n|iiih  llie  i'MtiI'pii   •'{  iiiiiires: 
ing.     His  teniperatiire  in  llie  nuiiiib  was  :>'.K^^   V..  ami  liie  pub 
'        ■•"    '■"f  f<—iih\r.     I  wa-  r-iniek  bv  ih..'  in. 
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that  its  rate  did  not  fall 
wppriiMablv.  oven  while 
lie  was  resting  on  ihf 
lounge  jiftiT  iiiv  I'Siimi- 
nilion.  The  heart  did 
not  swin  to  be  enlarged, 
bwt  the  a|>ex-lHHl  was 
feeble  niid  jirtredcd  Uy  ii 
Bhon.  ^-arcely  ]>ercc[ili- 
blo  thrill. 

'I'jio  oil!  initriil  ivp- 
tolic  miiniiiir  was  pres- 
ent, but  in  uibliiii'ii  iln' 
lirst  i^oiimi  bjxl  a  su^jges- 
tion  of  a  pre-svsiol  if 
bruit,  anil  the  aeer.nd 
!ifnm<l  wn*  fi-eble.  The 
liinga  were  iiegalive,  llii- 
liver  barely  jialpable,  aii^l 
urine  eiihtiiiiii'<l  Ji  trace  of 
albnriiiii  with  jEninnlar 
and  hyaline  oagts. 

From  the  history  of 
tonsilliiiii  and  the  t-ynip- 
loinK,  I  at  iiliee  snsjK'eted 
onducanlttia,  and  fieiil 
lihii  lioiiie  tri  )h->I.  His 
Ieiiii>eratiire,  whieh  wii:< 
furcfully  recorded  four 
times  dnity,  ahowed  a 
fairly  continuous  jiv- 
rexin,  from  about  1<I()^ 
P.  to  101*  F.  and  ft  friK- 
tion  fCharl  II).  lli^ 
pulso  remained  persist- 
ently in  the  neiKhhuitr- 
bood  of  105,  and  tiie 
hnrt'findiii^i'  were  un- 
ohanged.      He  wa^  given 
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strvchnine  and  yeaat-nuclein  in  full  doses.  The  diet  was  as 
lie-arty  as  liia  feeble  digestion  would  permit.  He  felt  so  com- 
fortable tbat  he  was  kept  in  bed  with  difficulty.  Things  remained 
in  this  condition  for  two  weeks,  when  he  one  day  complained  of 
localized  jiain  and  stiffness  in  the  calf  of  the  left  leg,  but  with  no 
objective  jihenomena. 

His  cough  was  so  persistent  that  repeated  examinations  of  the 
lungs  wei'e  made,  at  first  with  negative  results.  At  length  I  dis- 
covered moderate  dulness  of  the  right  upper  lobe  with  ill-defined 
bronchial  breathing,  but  no  rales.  About  this  same  time  enlarge- 
ment of  tlie  spleen  became  demonstrable.  At  a  loss  to  account  for 
the  changes  at  the  right  ape-x,  I  requested  Dr.  Arthur  R.  Edwards 
to  sec  tlie  patient.  He  agreed  in  the  view  that  there  was  probably 
sepliciviiiiii  with  endocarditis,  but  could  not  give  a  satisfactory  ex- 
]iljiniftion  of  the  pathological  condition  in  the  lung.  The  pain  in 
tilt!  left  leg  he  thought  was  due  to  embolism.  The  faint  blush  at 
tJic  riK't  of  the  nails  with  tenderness,  pain,  and  moderate  clubbing 
was  also  observed  by  him,  hut  without  special  comment. 

Coiiicitlcntly  with  the  appearance  of  distinct  signs  in  the  right 
apex  the  fever  rose  a  degree  or  two,  headaclie  was  complained  of, 
anil  cHiifib  without  expectoration  became  troublesome.  This  con- 
dition, wliicb  I  now  believe  was  a  pneumonia  of  the  same  bacterial 
iirigiii  as  the  general  sepsis,  persisted  for  about  two  weeks,  and 
then  gradually  disappeared,  tlie  lung  clearing  up,  and  the  patient's 
gi'iicral  eonditicin'retuniidg  t<i  what  it  was  liefore  this  attack. 

J'nr  ilic  Dext  iiiiiiilji  iir  six  weeks  the  clinical  picture  remained 
nearly  n,  si-ihi  ijiin.  Oi-ca-iniially  be  '^pnkc  i>i  >iiiMeu  p;iiTis  in 
the  -.biiiiMir  lO"  el-cwbere,  wlijch  lii-le<l  fur  a  few  ilavs  ainl  tbcu 
viiiii-ln  i|,  ( >tn-f  Le  eniii|il;iiiieil  nf  [>;iin  :iud  tetelemc-s  <•{  the  liver, 
•,\\\<\  1 1(1-  mi-:j:iii  licrMiiji'  -M^hr Iv  iiiiiri'  i'iil;irg''d.     Tlii-;  cnudilioii  per- 
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centimetres.  Although  kept  up  for  more  than  a  week  thia  treat- 
meat  produced  no  results,  unieaa  perhaps  a  feeling  of  somewhat 
greater  strength  and  a  alight  reduction  of  temperature. 

At  length,  near  the  middle  of  July,  the  patient,  who  all  the 
time  declared  he  did  not  feel  very  ill,  suddenly  experienced  an 
excruciating  pain  in  the  third  finger  of  the  left  hand.  The  finger 
became  cold,  pale,  and  exquisitely  sensitive  to  touch,  as  well  as 
so  painful  that  it  prevented  sleep.  Examination  made  it  apparent 
that  an  embolus  had  lodged  in  the  artery  near  the  middle  of  the 
third  phalanx.  Plugging  was  so  complete  and  the  patient's  suf- 
fering 90  intense  that  it  became  necessary  to  amputate  the  finger 
on  the  fourth  day.  It  was  now  apparent  that  he  waa  failing  stead- 
ily, although  slowly.  The  heart-rate  increased  to  120,  the  apex- 
impulse  less  defined,  the  first  sound  inaudible,  but  the  murmur 
not  appreciably  more  distinct,  indeed  rather  less  intense,  and 
the  fever  increased,  but  without  rigors  or  sweatings.  Indeed, 
throughout  the  illness  these  had  been  conspicuous  by  their  absence. 

I  saw  him  for  the  last  tune  on  the  afternoon  of  July  22d,  at 
which  time  he  declared  he  felt  so  comfortable  and  happy  that  he 
believed  he  was  going  to  get  well.  His  countenance  was  slightly 
suffused,  and  as  he  had  not  emaciated  greatly,  his  friends  could 
not  realize  how  ill  he  in  reality  was.  During  the  forenoon  of  the 
24th  he  was  suddenly  seized  with  pain  in  the  lungs,  which  was 
followed  by  violent  coughing  and  the  expectoration  of  blood.  Evi- 
dently pulmonary  infarcts  had  taken  place  and  betokened  the  near 
approach  of  the  end.  The  cough  grew  so  incessant  as  to  require 
considerable  doses  of  morphine  hyi>odennically  for  its  control. 
These  were  followed  by  nnconscioiisness,  in  which  condition  he 
lingered  until  the  afternoon  of  July  25th,  when  he  suddenly 
expired. 

The  course  of  this  undoubted  case  of  septic  endocarditis  occu- 
pied five  months  from  the  attack  of  tontfillitis.  It  was  plainly  one 
of  sepsis  from  the  date  of  his  visit  to  uiy  office,  yet  without  the 
occurrence  of  embolisms  there  was  little  to  direct  one's  attention 
to  the  heart.  I  was  familiar  with  the  previous  condition  of  the 
heart,  and  hence  able  to  detect  slight  alteration  in  the  physical 
signs  which  might  have  been  otherwise  unrecognised.  Yet  the 
thing  that  riveted  my  attention  from  the  start  was  the  almost  un- 
swerving persistence  of  the  pulse  at  very  nearly  the  same  rate, 
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105,  in  apite  of  i-cwt  in  Ix-dj  uutil  near  tL*  termination  of  the  cnw, 
when  it  rose  to  120. 

A  liiglil.v  interesting  feature  also  was  tlic  condition  of  the  ter- 
minal phnian^e^  of  the  tingerH.  The  faint  redness,  pain,  and,  it 
K-enied  to  lue,  jilight  inerciise  of  he«t,  were  due  to  eapillarv  dilata- 
tion,  which  eaimed  llie  ends  of  t]ie  6ngers  to  become  distinctly 
bulbous  in  the  course  of  a  few  munthd.  During  the  preceding 
winter  1  had  obiicrved  ihiii  same  phenomenon,  only  to  a  miii^h 
more  marked  extent,  in  a  ynung  woman  who  wan  in  th«  ward  at 
Cook  County  HoNjiital  sntJ'i-rin}!;  from  mitral  dineaAf!,  and,  judging 
from  the  symptoms,  from  endocarditis.  She  suhBequently  left  the 
ho!!pital,  w>  ihut  I  cannot  atiitt'.  the  cardiao  condition  definitely. 
In  her  cose  the  tinger*nds  I«>came  distinctly  red  and  luiinistak- 
ably  bulbous.  In  both  these  institnces  there  was  pyrexia  associ- 
at<^Ki  witJi  cardiac  disease,  ilay  not  this  phenomenon  in  the  finger- 
ti[>s  [mint  to  something  more  than  mere  capillary  paresis,  perhaps 
to  such  u  ilisturbiiiice  of  tlio  cardio-vasonlar  ap)jaralua  as  may  sug- 
gest involvement  of  the  heart  as  well  as  general  infection?  It  is 
a  matter  of  pr<ifiuind  regret  ihiif  an  antop^y  couM  not  be  obtained 
in  the  c»se  which  has  been  narrated  at  such  length. 

Physical  Sl^s. — Inspertwn  is  of  very  negative  value,  sinco 
although  it  may  enable  one  to  detect  signs  of  circulatory  disturb- 
ance, it  docs  not  furni«h  proof  of  *uch  disturbance  being  duo  to 
endocarditis.  Besides,  vahnilitis  is  so  often  mn^iked  by  the  symii- 
tonia  and  physical  signs  of  the  primary  affection  that  inspection 
of  the  patient  reveals  imiy  such  changes  in  the  patient's  appear- 
ance as  belling  to  the  rheumatism  or  other  original  disease. 

Palpation  is  likewise  of  minor  aid  in  the  delcution  of  acute 
endoc.anlitifl.  It  may  assist  in  the  recognition  of  some  old-atand- 
ing  valvular  lesion,  or  in  determining  the  presence  of  abnormal 
pulsations,  variations  in  the  force,  position,  and  extent  of  the 
apcx-bcat,  the  [tossible  development  of  thrills  in  the  course  of  the 
aff^H'tion,  enlargement  or  not  of  the  liver,  etc.,  all  findings  that 
bear  in  certain  cases  on  the  condition  of  the  heart,  but,  like  inspec- 
tion, it  cannot  fwmiah  direct  evidence  of  the  existence  of  acute 
endocarditis.  Its  chief  value  is  in  the  xtiidi/  of  (hr  pulne,  which 
in  all  suspected  ease*  should  I*  earefully  studied,  changes  in  its 
tension  lieing  often  of  greater  value  than  alterations  of  rale  or 
rhvthm. 
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Percussion. — This  is  indispensable  if  one  will  correctly  appre- 
ciate the  significance  of  auscultatory  phenomena,  since  the  condi- 
tion which  occasions  an  organic  murmur  also  leads  to  dilatation 
or  hypertrophy,  and  therefore  to  a  corresponding  alteration  in  the 
area  of  cardiac  dulneas.  If  endocarditis  occasions  mitral  incom- 
petence, it  will  also  eventually  occasion  secondary  enlargement  of 
the  right  ventricle.  Consequently  daily  percussion  over  this  cham- 
ber should  be  made  in  order  to  detect  the  earliest  evidence  of  any 
alteration  in  the  outline  of  the  right  and  lower  cardiac  border. 
On  the  other  hand,  aortic  disease  produces  increase  of  dulness  on 
the  left  side  with  gradual  alteration  in  the  position  of  the  apex- 
beat.  Accordingly  percussion  is  of  very  great  value,  since  without 
the  information  derived  from  it  a  careful  diagnostician  would 
scarcely  venture  on  an  opinion  concerning  the  nature  of  an  endo- 
cardial murmur,  especially  an  apex-murmur,  which,  as  is  well 
known,  is  of  frequent  occurrence  in  febrile  affections  without 
inflammatory  changes  in  the  valves. 

Auscultation. — Even  this  furnishes  only  exceptionally  a  trust- 
worthy means  of  recognising  endocarditis,  for,  as  will  be  shown 
later  on,  a  murmur  is  not  always  to  be  accepted  as  an  indication 
of  valvulitis. 

It  is  not  so  much  the  detection  of  an  actual  murmur  that  is 
significant,  as  it  is  the  recognition  of  changes  in  the  character 
and  relative  intensity  of  the  cardiac  tones.  Daily  careful  study  of 
the  sounds  must  be  made  therefore.  The  earliest  evidence  that  all 
is  not  right  at  the  mitral  orifice  (the  seat  of  inflammation  in  50 
per  cent  of  cases)  is  said  by  English  observers,  who  it  must  be 
acknowledged  have  given  close  attention  to  this  subject,  to  be  not 
a  murmur,  but  a  muffling  or  indislinclness  of  the  first  sound  at  the 
apes.  A  blowing  murmur,  which  is  purely  accidental,  may  ac- 
company the  first  sound  in  a  given  case,  and  hence  the  occur- 
rence of  a  murmur  with  the  sound  is  not  so  significant  as  an  alter- 
ation in  the  sound  itself,  since  it  is  reasonable  to  assume  that  if  the 
production  of  the  sound  is  interfered  with  it  may  be  by  inSam- 
matory  changes.  Such  alteration  of  the  second  sound  at  the  base 
is  likewise  suspicious  of  endocarditis  affecting  the  semilunar 
valves. 

If  in  a  case  impurity  of  any  of  the  tones  is  observed,  it  is  very 
likely  to  grow  into  a  more  or  less  distinct  murmur  in  the  course 
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of  time,  wliile  there  will  also  develop  the  secondary  changes  in  the 
heart  a]iijj-i>pi-iate  to  the  lesion,  whatever  it  may  he. 

A  (liaslolic  murmur  developing  in  the  aortic  area  may  be  set 
down  as  not  accidental,  and  tlierefore  indicalire  of  inflammation 
at  this  ostium.  If  this  intlammaUou  seriously  impair  the  integrity 
of  the  valve,  it  will  l>e  9ho\m  in  time  by  the  occurrence  of  the 
secondary  cardiac  and  vnstular  signs,  which  are  described  at 
length  in  tlie  chapter  on  Aortic  ilegiirgitation. 

A  iin-si/.i^tulic  murmur  rarelij  develops  as  a  result  of  acute  endiv 
carditis  unless  the  process  is  ingrafted  ujxm  an  old-standing  mitral 
regur^itHtiou.  Inflammation  attacking  previoualy  healthy  valves 
usually  jiroduces  incoiJUK'teiicc  of  these,  or  this  eombined  with  a 
minor  degree  of  obstruction.  Therefore,  the  murmur  is  apt  to  he 
purely  sy-^tolic,  or  systolic  with  a  very  -iliort,  scarcely  nTttgiiisaltlc 
presystolic  one.  AVhen,  however,  an  old  endocarditis  atfecting  (he 
mitral  vnlve  becomes  rekindled,  as  not  infrotiuenlly  happens,  then 
a  presivstolic  bruit  may  develop,  and  so  developing  it  furniehea 
almost  indubitable  protif  of  endocarditis  Ijcing  present.  This  cir- 
cumstiirn'c  has  more  tliaii  once  cnable<]  me  h<  diiigno^ticate  correctly 
the  occurrence  of  cndocarditi.s,  as  proveii  liy  snbaequoul  events. 

A  -iysliiHc  muriuur  in  any  nf  the  cardiac  areas  must  always  be 
regarded  with  doubt  until  its  true  -iiiruiticaiicc  is  slmwu  by  the 
develojiment  of  secondary  physical  signs.  This  is  true  of  such  a 
murmur  even  in  the  aortic  notch,  for  experience  has  taught 
that  even  here  a  murmur  may  Iw  accidental.  It  ia,  however,  in  the 
case  of  JiTi  apex  syMtoIic  murmur  particularly  that  caution  must 
be  exciTised.  ( 1 )  Because  accidental  bruits  are  most  often  mitral, 
or  niiliai  and  pulmonic.  (2)  HecauKC  such  a  mitral  systolic  mur- 
mur may  be  the  result  of  a  previously  existing  regurgitation,  and 
iinl  al  all  due  to  the  rbcuiiialism  in  tlie  course  of  which  it  nniy 
hap|"ii  In  be  discovered.  (^)  Because,  as  shown  bv  a  case  re- 
ported by  Jaiiics  \V.  WalkiT,  uf  tlii-  ciry,  an  ('iid^'carditi-  may 
ex!>t  wifli.iul  il^  iiiviiii;  rise  tn  atiy  murmur  wlialcvcr.  In  bis 
c»M'  till'  aiitfi'iiir  and  left  [m^tcrinr  auriir  cu-ps  prc-i'iiled  nii  ilicir 
suriacc  lar;;c  ma>M-s  ul  sott,  I'riable,  nn.lubir  vcgctalions.  which 
had  tiilcil  tbc  Hstiuni,  and  yet  n'pcatccl  and  carctiil  cNaminalinns 
duriuL'  lite  bad  utterly  failed   tn  itelect   aliv   iiiuniiiir. 

Diagnosis,— Tlicse  tbt-ee  <'<iii-idiT;iTin!is  make  very  pbuTi  the 
falhiry  nf  ilejx-nilnnj   ujiiin   Ihi'  jinsr  lu.i:   or  tib^i'iicc   of  a    iiiiiruiur 
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in  makiiif;  a  dijigiiiwi!*  of  ut'ufe  eiidficnrilitis.  luiisniiK-h,  therefore, 
as  a<-me  siniplc  ciHlociii'ililiri  lunv  chcnin^  (l(-lei:tioii  eiilii-cly  ur  iiuiy 
bo  only  susptftcd,  one  is  frt'qufiuly  coiiiiK.-lled  to  leave  its  diag- 
noaia  an  open  (jnestion  iinril  after  it  has  occasioned  siitficient 
stnicturiil  I'hangp  to  proilure  wcrondary  [ihyaical  sigiii^.  One  imii*t 
therefore  ilei«'iul  npuii  llie  history  and  .sym/i/oms  even  more  tliaii 
on  diatinctive  objective  signs. 

Even  the  pyn-xia,  necelerution  of  the  pulse  and  respiration, 
precordial  pain,  iiervoiiciie».4,  and  ri'.'t li-sNiieas  iniiy  sill  be  Httribii- 
table  to  the  rheiinialisni.  When  ilie  endorarililie  is  nniral— i.  e., 
eoiitined  to  the  liniug  menihrxiie  of  the  cavities — the  valves  escap- 
ing altogether,  a  positive  dia^nosia  cannot  be  made  withoiil  ihi- 
oceurrence  of  eiiibolie  pheiioiuL'nii. 

Differi'idiiil  Di-njinmis. — Aenle  periearditis  is  scurwly  likely 
to  be  nuHtaken  for  acute  simple  endocarditis,  and  yet  it  is  eon- 
ceivnble  that  siidi  iriifrlil  lie  tlic  i.-ti'te  when  ibe  frictinii-niurnnir 
lia]i[ieiiB  to  coincide  witli  om-  uf  the  heart-aoiind^,  and  licnco  siniu- 
lute  an  endocardial  hniit.  In  aucb  a  caae  the  greater  pain  and 
the  anliseipient  dcvclopnicni  of  signK  of  efTiiition  ought  to  set  one 
right.  Shonld  an  inexperienced  an.senltator  mistake  a  tn-and-fro 
pericardial  rnh  over  ibe  base  of  the  aorta  for  the  double  niurmnr 
of  aortic  inindHcieiicy  of  recent  origin,  he  may  hv  able  to  correctly 
interpret  ibe  ndi  by  noiing  llie  absence  of  the  fleconilary  oanliac 
and  vascular  signs  of  an  aortic  valve  legion. 

Ffruifious  ainfniia  may  niider  some  cirennistnnees  very  elosely 
simulate  acute  endocanlitis  wilbont  cndioHc  plienoincna.  I  liave 
seen  sncli  a  case,  in  which  tlie  sy."I'ilie  njiex-nuirmnr  of  ever-in- 
ereaNing  iulcnsity,  ilie  low  irregnlar  pyrexia,  great  prustration, 
pain  in  the  hepatic  rcjjion.  with  naui*ea  and  vomiting,  were,  to* 
getber  with  a  bi.story  c.f  infection  of  the  forefinger  and  lynipbun- 
gilit;  four  months'  earlier,  biglily  sugj;c*live  of  a  low  grade  of  rn- 
docardial  inflammation,  piirlicularly  as  the  patient  gave  additional 
history  of  rbeiimaii'im.  Tlie  blood-examination  and  ultimate  au- 
topsy fiiidint"i '■siiibli-lii'd  tbe  (■•irrci  diiik'iioBis. 

The  Diagnosis  of  Ulcerative  Endocarditis  may  in  sumo  eases  be 
easy,  in  others  only  a  mailer  of  conjediire.  What  has  been  said 
concerning  the  physical  ?ipns  of  the  simple  apjilie-  r'qnnlly  well 
to  the  riuiligniint  fonn,  In  «onie  insianeo'^  the  entire  clinical  pic- 
ture is  that  of  general  sepsis,  and  iheif  arc  no  findings  to  betray 
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its  localizniion  iii  ihe  heart.  In  ntliers  chiirai-teristic  signs  of 
valvular  iiiriuiEcieiicv  develop  or  the  lokens  of  an  old  lesion  un- 
dergo modification,  or  indications  of  a  new  lesion  become  added 
to  those  of  a  pre-existing  defect.  For  tlieae  reasons  repeated  and 
minute  exaiuiuatiuns  of  the  heart  are  necessary.  The  detection 
of  a  murnnir  is  in  itself  of  small  moment  sometimes,  but  the  dis- 
covery of  changes  in  (he  rhythm  of  one  already  existing,  as  by  a 
presystolic  being  preilsed  to  a  .'lystolic  bruit,  or  an  alteration  in  ita 
timlire,  a  previously  soft  one  becoming  harsh  or  musical,  or  the 
addition  of  a  diastolic  munnur  to  a  flvstolie  one,  all  such  mwlifiea- 
tions  are  of  great  significauce,  and  sb<piild  be  enrefully  noted. 

The  nhwt  reliable  aid  in  the  diagnosis  of  malignant  endocar- 
ditis is  found,  however,  in  tlie  history  and  svnnpfoms.  One  must 
always  seek  for  an  efficient  etiological  factor.  For  example,  it  was 
not  u  great  while  ago  that  I  was  a^ked  to  see  in  consultation  a 
young  woman  who  was  running  an  irregular  course  of  fever,  was 
emaciating,  losing  strength,  and  had  a  cardiac  murmur.  It  was 
evident  at  a  glance  that  she  was  suffering  from  pronounced  sep- 
ticii-iiiia,  but  the  fjuesiion  that  the  physician  wauled  cleared  up 
was  whether  the  cardiac  findings  indicated  septic  eudocarditia- 
Tberc  was  history  of  an  old  rheumatic  mitral  di.sease.  It  did  not 
re«]iiire  very  long  search  lo  tiiiil  cvidciK'fs  oi  cutaneous  infarcts, 
and  when  in  response  to  inquiry  concerning  a  vaginal  discharge, 
the  nurse  stated  that  there  had  been  an  extremely  offensive  one 
earlier  in  the  illness,  and  when  a  vaginal  examination  disclosed 
cervical  laceration,  the  chain  of  testimony  was  complete.  An  abor- 
tion bad  led  to  uterine  infection,  this  to  septicivmia,  and  this  lat- 
ter to  an  ulcerative  process  within  the  heart,  which  was  predis- 
posed to  iullamniatioii  by  its  old-standing  mitral  lesion. 

Sym]iii>ms  of  pyjcmia — i.  e.,  chills,  fever,  and  sweating — in- 
dicate gericial  sepsis,  but  do  not  warrant  ibe  inference  that  the 
endocardium  is  invMlvei!.  This  can  nidy  be  assumed  when  einbnlic 
libciiiinu'ua  arc  discovered  or  tln'rc  arc  some  cardiac  Hudlug^  as 
well  as  symptoms  of  general  sepsis.  It  i-  very  iii-ccssary,  there- 
fore, to  make  daily  exaiuinalinn  of  the  skin,  ^jilei'n,  atnl  uriuc  i«v 
detection  of  the  cbarigcs  already  iiicrilii>ncd  as  fnrming  an  essen- 
tial part  of  the  syniiitouiiilology  of  this  form  of  endocarditis. 

In  tlic  very  obscure  cases  in  wbi''b  embolic  phenomena  are  not 
present  and  there  are  no  cardiac  lindinga  to  explain  the  pyrexia 
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aiul  uiIht  fciiUirfs  lljnt  imiin  to  infection,  vet  in  wliifli  tlic  fwblt.- 
np!W  nf  puke  and  lieart-sonmls  ?upgfst  the  poaailjility  uf  a  primary 
fociu  of  infection  in  llit.-  cnilovardiiini,  inforuiation  in  Hkcly  to  be 
obiaiiied  from  exaiiiinatiuii  nf  rlie  blnod.  I'sually  in  iiiftH-linriit 
tlioro  is  pronoiinwd  k-m-oi-jtot-is,  tjul  iu  a  ffw  ciisi-b  Xcusser  found 
nil  absence  of  iiicreiipc,  and  lie  ciiiisetiuentlv  coneliidi;ii  thai  when 
in  H  ^'ivcn  vaav  of  wpiiavniia  ili(-re  is  either  an  absence  or  jMwsi- 
bly  a  decrease  i.if  k'ni'wytiwis,  it  points  to  ibe  likelibood  of  ma- 
lignant endiicardilii^.  Iiaeterioli^^-ical  examiiiarion  of  the  blood 
in  a  8U8pc?ctGd  case  is  not  often  productive  of  results,  and  jet 
should  lie  liiailf  when  idl  i-iIht  nieans  of  arriving  at  a  dia^o- 
sh  fail. 

Differential  Dintjnosis.^U  is  not  siiflieient  to  merely  make  a 
d)nf:Hot«ig  of  aenti-  i-ntlm-ardii  is;  niie  nin^l  also  determine  its  na- 
ture. Therefore  in  making  a  dift'erential  diagnosis  the  following 
point?  may  be  of  aBsistniico:  t  1 )  The  possible  eliolugiciil  faetor; 
in  the  simple  form,  arlienhir  rheumatism,  choica,  i^carlatimi,  or 
some  other  freuerally  reeoyni>ed  e:nBe  of  benign  endociirditiR;  in 
tlie  idforalivc,  some  antefedeiit  piii  infeetiou  or  f<«'U?  of  suppura- 
tion, croupous  ptienni'inia,  nonorrlnea.  rertal  ubwess,  otitis  mi-ilia, 
quinsy,  trauma,  fnrunele.  earbnnele,  leg  uleer,  etc.  (2)  The  ehar- 
actep  of  the  Iein|ierntnre.  In  «iu]plf  endiieardills  fever  may  Iw 
fibsent  or  due  to  ihe  primary  diKi-Hr-e,  riulisiding  with  the  di^ap- 
pcaranee  nf  tin-  rheumatism,  etc.,  or  it  may  pursue  a  mild  con- 
tinuous eonr-'r.  In  tin-  ulcenitive  form  llie  li'Miperature-eurvi-  ii* 
that  of  puwinfeetiou  of  ihe  eliaraeiers  that  were  deaerihed  in  the 
symptoms,  l-l)  Blood  ehaufies  and  baeterJohigieal  examination 
of  the  blood  arc  negative  in  thesiinple  form,  while  in  ihe  maligmint 
there  may  ho  proti.nnieed  leueoeytosis.  The  nceurrenee  «{  sejtiic 
plionomeiia  without  -.th-Ii  increase  points  lo  .■•eplic  endocarditis. 
(4)  Urinary  tinilinp*.  The  diseovpry  of  albumin,  pus.  and  blood 
with  casts  is  in  favour  of  myeoiic  cndiK-ardin*.  "iiice  bii-iTii>vrhii(:ie 
nephritis  is  not  a  part  of  the  eliiiietd  history  of  the  simple  form. 
(!>)  HieniorrliagM  into  the  skin  or  from  the  mucous  membranes 
may  occur  in  the  ulcerative,  but  not  in  ihe  iH-nign  variety  of  endo- 
C8rdit!».  (HI  Kmb"lio  pbeiioitima.  aliliougb  occnsinually  observed 
in  the  simple,  are  yet  i."'iienilly  fi.utid  in  ilie  inaligMaiil  eiidoear- 
ditii!,  (7)  Knlargenieiir  uf  ])i(:  spleen  is  in  favour  of  the  mycolic 
as  against  the  simple  form.     (8)  Recovery  ie  the  rule  in  simple 
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and  the  exception  hi  iilcL-rativL'  emlotrarililis,  altbuiigh  its  course  to 
a  fatal  issue  may  be  slow. 

Typhoid  fever  is  the  disease  above  all  others  for  whieh  ulcer- 
ative L'ndot'iirdifis  is  likely  to  be  mistaken.  As  a  matl.er  of  fact, 
Most  cases  of  the  liilter  affection  are  diagiioded  as  eiiterie  fever, 
and  so  regardeil  until  in  the  doad-houae  they  are  found  otherwise, 
The  points  of  difference  are  the  followinji:  (1)  In  typhoid  fever 
the  tt'Uiperalure  is  not  ao  erratic,  and  in  the  first  week  often  dis- 
plays the  cliaraeteristic  gradually  ascending  curve.  {'2)  The  pulse 
in  this  disease  is  usually  slow,  out  of  proportion  to  the  degree  uf 
temperature.  In  its  want  of  tension  during  the  height  of  the 
malady  il  may  be  like  that  of  endocarditis.  (3J  Splenic  enlarge- 
ment conies  at  an  earlier  period  in  enteric  fever,  and  is  more  con- 
siderable. (4)  Roae-apots  usually  appear  between  the  eighth  and 
twelfth  day,  are  apt  to  he  in  crops  upon  the  trunk,  disajipear 
temjiorarily  on  pressure,  are  of  a  nearly  uniform  size,  and  have  a 
darker  centre,  fading  out  towards  the  periphery.  Cutaneous  em- 
bolisms, on  the  contrary,  ii]]]iear  most  often  upon  the  extremities, 
are  irregnhirly  lUstribuicd,  of  variaide  size,  do  not  fade  on  ju'es- 
sure,  and  have  a  necrotic  pale  centre,  lieeoming  of  a  decjwr  colour 
towiirds  the  edge,  {'>)  The  stools  of  abdominal  typhus  are  often, 
though  by  no  means  ahvayw,  diarrlin>al,  have  tiic  pen-soti]i  appear- 
ance, and  contain  the  Elierth  bacillus.  (G)  Typhoid-fever  pa- 
tients are  very  apt  to  manifest  signs  of  bronchitis.  (7)  Except- 
ing epistiixis  early  in  its  course  and  possible  lueniorrliage  from  the 
Ihiwc]  during  the  middle  or  latter  ]X)rtion,  Incmorrhages  are  not 
connnon  tn  typhoid  fever.  (S)  In  the  \Vidal  agglutination  test 
we  now  post-ess  a  reliable  nieans  of  ditTcrentiating  enteric  fever 
from  uiiiliyiiaiit  endm'arditis,  and  it  should  invariably  be  made  in 
cvcTV  ilniilii  t'lil  <-ase.* 

'Ibc  wiliii'  of  tl[i>  dilTcrciuinl  tost  was  shown  in  a  ca^o  uniler 
mv  i'ar<'  a  Il'w  lunnlli-  af^n.  A  ynini;;  man  wirli  i^xtn'Tni'  ai'i-rir 
[■i*;;iir;;itarii>n  uf  rliriiiioiTir  uri^iu  wa-  iindi'r  iri'afincni  ti>r  airai-ks 
of  |ira'i-ii]-dial  |iaiii,  aiiil  a-  llioiv'  wi*rc  -yiii[itiiiii>  |i(iiiLi  itip  i.t  a  ni|i- 
turc  uf  I'laiipcJisariiiu  bo  w:is  pni  in  b<i!.  A  fow  days  rhoroaftcr 
ho  bc'iian  to  niuiiifo-t  a  low  jrrado  ut  irrcpdar  toui|ioralun'.  Iiiit 
wiibniil  ;itiv  iitlior  synijiiiiM]>.     His  pids(>  roiaaiucd  rlispriipii]-r iuu- 
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■tely  slow,  and  I  «t  once  sitspectcd  yjilinid  fever,  nhhoii^ii  not 
iinininilfiil  of  tlit'  [inHHibilily  <<{  piidiK'nclilis.  Rose--viMiti  were 
ut'vcr  disfoviTcil.  iiiiUviilisuiiidiiig  M.-iK.'Htfd  diiily  iiiifpL-clion  of 
the  trunk,  and  splenic  onlargeitient  cmild  never  be  ftatisfactorily 
ninik'  out  fillitr  by  piit|mti')n  or  pcTfUssiou.  Tlicrc  was  no  diar- 
rlia-a  at  imy  time,  tlif-  li'iwel.-v  litiiug  rather  confined.  Tin-  Widjd 
test  was  roaort.c'd  to  at  llie  end  of  tlio  tirsl  week,  and  settled  the 
(Jiupnosis  aB  one  of  cnterii"  fever.  Had  this  iticiin?  of  dilTerontial 
dta^iosi^  not  been  available  I  sSiuidd  have  felt  esceedinjriy  uneasy 
as  to  the  nature  of  tlie  case  und  its  possible  outcome.  A^  it  wus, 
I  fell  no  more  anxiety  than  would  Ik-  natural  in  sucli  a  severe 
valvular  leelon,  complicated  by  the  occurrence  of  the  abdominal 
typhii*.  tifid  11  possible  infection  uf  llic  chronic  cndocardiiii.  in  con- 
seipif-nci-. 

The  error  of  mistaking  uleeralivo  endocarditis  for  nuilarial 
infection  is  so  easily  avriiiiidile  imwaday^  by  ibe  cliscnvory  of  ttie 
plasmodin  ibnt  it  <mf:lit  never  to  be  committed,  and  is  inexcusable. 

Prognosis. — This  depends  not  only  uixm  the  nature  of  the 
endocarditis,  wbelluT  beni^rn  or  nleernlive,  but  also  upon  cortttio 
mollifying  conditions,  as  tlie  extent  iind  f^ciil  of  the  inflariiiTintion. 
the  eoncurreiiec  or  nol  of  acute  perii-iiniitis  or  iiiyncanlitis, 
whether  it  is  a  first  attack  or  lias  been  ingrafteil  upon  a  chronic 
endocjinlitlN,  iiod  histly  iiimn  lln-  j-rcKcncn  or  abwncc  of  ■•cptii'  in- 
farets.  If  the  indammation  e.\pL-iirl  its  energies  in  a  local  deform- 
ing process  through  tlie  development  of  new  connective  tissue 
within  the  valve.'<,  or  the  fornnition  of  ve(:(-Ialion*  upon  their  sur- 
face, or  thai  of  the  contiguous  nritice,  ttie  endocarditis  Aacs  not 
usually  destroy  life  "Hrcerly.  but  Iciives  the  imlividiml  with  n  per- 
manent vnivnhir  defect.  Tbi;*  slatement  must  lie  modified,  how- 
ever, in  aeconlaiice  with  llie  scat  i>f  the  iiifliiiiiinalinii.  If  Tlii.*  i:^ 
confined  to  (lie  left  uiiriciilo-vi-niricuhir  opening,  which  fortu- 
nately is  the  ease  in  at  least  one-hulf  of  the  instances,  the  imino- 
diate  profniosie  is  much  les»  pravc  ihnii  when  the  cndnearditi* 
attaekit  the  aortic  valves.  ri-nderin(t  them  ineompeteni.  Itapidly 
induced  insntHeiencv  oecHsionw  dilalalion  of  lliiit  eliiiiiilH-r  into 
which  the  blood  repiirfiiiaTc-. 

The  seconilary  efTeel  of  eiiilociii-ilitis  nf  the  niilnil  cusps  is 
dilatation  of  the  left  miriclc.  of  the  norlir.  cusps,  dilatation  nf  the 
left  ventricle,  and  there  is  abundant  proof,  both  clinical  and  other- 
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wise,  that  dilatation  of  the  auricle  is  leas  dangerous  to  life  than 
dilatation  of  the  ventricle.  Moreover,  in  mitral  rejrnrgitation,  the 
resi.stanfc  utftrt'd  by  the  walls  of  the  left  auricle  is  re-euforced 
by  the  column  of  blood  in  the  puhnonary  vessels  and  by  the  right 
ventricle,  while  in  insuJficiency  of  the  aortic  valve  thew  is  not  oaly 
danger  of  paralysis  of  the  left  ventricle  from  over  distent  ion,  but 
if  in  consei|neucc'  of  stretching  of  this  cavity  and  of  the  left  an- 
ric-ulo-ventrienlar  ring  the  mitral  valves  become  relatively  incom- 
petent, the  e\-ila  and  dangers  of  mitral  are  added  to  those  of  aortic 
regurgitation. 

If  the  inflammatory  process  extend  also  to  the  niyoeardium 
or  pericarilinm  the  prognosis  becomes  far  more  serious,  since  the 
mvficarditis  favours  a  rapid  dUatallon  of  the  orgiin.  Sturges 
directed  attention  to  the  liability  in  children  to  infliinimatiim  nf 
ftU  of  these  structures,  giving  it  the  name  "  acute  carditis,"  and 
pointed  out  tlic  extremely  serious  nature  of  this  condition.  The 
gravity  of  ihe  prognosis  in  these  cases  is  attested  by  the  following 
figures,  to  which  reference  has  already  been  made  in  the  chapter 
on  Acute  Pericarditis:  Of  150  cases  of  fatal  rheumatic  endocar- 
ditis in  I'hildren,  Poynton  found  the  pericardium  healthy  in  only 
y,  while  in  34  the  myociintinni  showed  changes  of  one  kind  or  an- 
other. Death  was  rlioiigbt  attributable  to  the  oondilion  of  the 
inyoeiirdiuni  rather  than  to  tliat  of  the  endocardium. 

If  an  acute  rudo'-aniiris  ixriimes  ingriifted  upon  t!ic  chronic 
process,  or  attacks  valves  already  the  seat  of  sclerotic  changes,  the 
prognosis  becomes  very  doubtful,  since  it  is  a  well-known  fact  that 
under  sncli  circumstances  the  inflammatory  process  is  very  likely 
to  [irovc  sc|itic.  !Morcnver,  even  if  the  endocarditis  should  not  be 
UialiiriiiKit,  it  is  certain  to  intensify  the  cbanges  alroaily  existing, 
either  hv  i';iu-ing  still  greater  destniction  of  the  valves  or  by  irans- 
fiii'iiiijii;  a  prciloiiiiniiting  insufficiency  into  a  stenosis  through  the 
dcvi'liipinriit  (if  thrfiTiihi  almnt  the  o<lgcs  of  the  opening.  Thus  a 
li'-inii  wliii-ii  was  conlp^n^n'l■d  may  be  eimvcrtcd  into  one  of  sm-h 
gravity  ilint  i'iiiii|icii-aliiiT]  i-^  never  aL'ain  pns<ili|e. 

'I  lie  ('i-eiirreTK'O  <it'  eoilieli-iiis  render-^  iIk'  ]ini:.nin.-;i>i  exeeed- 
iiii:lv  -(•ridii-,  IhitIi  ii-  111  llie  iiiiriieilialc  iiml  retimle  cllVels.  i''ven 
ill  >irtiiil<'  rhenmatic  endneai'diiis  an  eiabnhi^  may  he  carrii'd  into 
tlie  lirain.  the  left  iii'uld!'-  rrrrhnil  rn-h-ri/  being  llie  ••ui'  tno^t  frc- 
(jueiitlv  jdiiggcil,  and  occa^inTi  iiemijilefiia.     In  the  ca.-e  of  eiido- 
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carditis  of  the  right  heart,  pulmonary  infarcts  frequently  con- 
trUmie  to  the  fatal  icrniinaliiin.  Slioiilil  the  ciulxili  lie  septic,  more 
than  a  mechanical  etfect  is  proJnced.  Sinyk-  or  nmitiiite  ahst-esses 
in  the  spleen,  livt-r,  kidney*,  or  even  scattered  thronghuut  the 
body,  set  np  syniplonis  of  general  infection.  These  are  the  cases 
properly  elasseil  nmlcr  the  ealepory  of  nmlipnanl  eni]i.ciinliii«. 
ninee  iu  them  ilciirli  i*  ihe  iticvilalile  result,  Sl]i..uld  the  urine  at 
any  time  display  the  characters  of  hainiorrhagie  nephritis,  il  is  to 
he  regarded  as  an  oinen  of  evil  import. 

The  very  inlerewiing  ami  practiciil  question  arises,  Can  acnic 
rheumatic  endocarditis  snhside,  leaving  the  valves  nninjured  { 
Tills  query  lins  been  answered  in  the  Jiffirmative  by  some  writers, 
their  helief  l)ein^'  ha.iod  npon  the  disap|>earniiee  of  a  syslolie  apex- 
mnrniiir  (hat  liail  hcen  '.Iwerved  to  develo|i  tiuriiip  an  acute  rheu- 
matic attack,  ily  ex]HTienee  has  been  twj  limited  tn  warrant  my 
forming  an  opinion  upon  (he  sniiject,  yet  I  frankly  state  I  would 
be  loiith  to  accept  any  nthi-r  llian  pof^l-niortcui  evidence  of  the  eor- 
rectness  of  such  a  Iwdief.  Under  tJie  influence  of  infeetion  and 
pyrexia,  weakening  of  the  myocanlium  and  papillary  muscles  may 
very  readily  oeea^ion  dilatiirioii,  ami  a  *y*tolic  nmrinnr  in  the 
mitral  area  Ih'  developed.  Willi  retuniiug  liealtli  these  may  re- 
gain their  tone,  and  the  dilataiitm  and  murnnir  disappear.  Cua 
anv  one  a!«sert  ihen-fore,  wiiliniii  ffitr  I'f  eniitriiiiii'iinu,  ilmt  ihc 
appearance  and  Mibsequeni  diiappearance  of  Mich  physical  signs 
indicate  recovery  from  acute  en<li>C!irdilis.  and  not  from  cardiac 
dilatation  i  The  following  cm^e  obseiTed  during  convalescence 
from  pneumonia  is  one  in  pulnt :  A  heallliy  yomi^'  Timrrieil  man  of 
twenty-^ven  pushed  lliruiij;li  ii  piu-unmnia  of  tlie  right  lower  lulie  in 
the  fall  of  1 8911.  About  a  weeli  after  the  crisis,  when  convalcwence 
was  progressiuf:  liuely.  lie  aro-^c  from  bed  early  one  ninrning  and 
walked  into  the  adjoining  harli-rooni  to  pass  his  urine.  He  sud- 
denly became  weak  and  dim-,  and  upon  returning  1o  his  bed- 
chaniltcr  his  pulse  was  observed  lo  Ik*  ISo  to  the  minute  and  weak. 
AVIienever  during  that  ilay  lie  atlf-ni|)teil  to  walk  alioni  the  mom 
bis  pulse  inmiediatcly  arose  in  freiiui-ticy  timl  hecanie  correspond- 
ingly diminisb('<l  in  ^Irenglh.  I  was  asked  to  see  him  that  same 
evening,  and  found  him  reclining;  on  the  Mida,  hi<  pul«c  nhouf  lUO, 
regular,  but  compres^ililc,  the  apc.\-l.eat  IVehle,  in  the  tifih  left 
imcrspucc  slightly  outside  the  nipplr-line. 
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Kflnlive  cardiac  iluliiess  was  increaBed  tratisvorselv,  particu- 
larly to  the  left,  rpiK.'liiiip  12. "i  fpntiiMe(re&  to  tlif  left  of  tho  iiieili- 
au  line.  The  leiiiiii'nitlire  wils  iir.iniml,  rfsjiiialioiis  tniiiquil,  and 
the  imtient  had  no  sense  of  dyspncea.  Cardiac  sounds  were  every- 
where audihle.  hut  llie  iiortic  se<-oiid  was  weak,  and  aooonipfliiy- 
ing  the  first  smind  iii  the  «|ifx  was  a  faint  ayatolip  hlowing  mur- 
mur. Tliere  was  no  liistory  of  previous  attaeks  of  rlieumatisni, 
and  until  the  dale  of  hi»  pneumonia  the  patient  had  indnl^i'd  in 
nnu'h  iitlili'tic  cmtcI^ic  without  hhorinefts  of  hreath  or  piiipitution. 
Itealiiiin^  tlif  jwjh^ihiliiy  uf  an  acute  endoesirditit-  of  juieuiiioi-oc- 
CU8  origin,  I  insisted  upon  ahsolute  physical  repose,  ordered  light 
diet,  and  a  irontle  saline  a])eriont. 

On  the  followinir  day,  the  eoniHticin  being  p.-Jtientially  the  same, 
^  of  II  {irain  of  stryehniiie  sulphate  tliree  liuies  a  day  wa^  or- 
dered. Ai  the  teniperattire  ivmaiued  normal  and  ihi'  muruiur 
hiid   jii.t   iiii.Te(iM>il,  two  diiys  hitcr  tinehire  of  dijjitulis  was  ean- 

limi.'iy  Jidiiiinistured.  Within 
Iwenty-fonr  hours  the  left 
ventrick-  had  come  down  0.5 
eoiilinir'trr's.  and  upon  the 
diyilalis  iH'iiip;  increased,  tho 
next  twenty-four  hours  wil- 
iicsi^i'd  a  still  further  diiniiui- 
tion  in  thn  extent  of  relative 
I'linliiic  didlie^s  to  the  left.  In 
rhe  course  ^f  the  ne.st  wei-k 
or  ten  diiys  the  licurt  meas- 
un-il  hill  10  ci-ritinn.'trL's  to  the 
left  of  the  median  line,  mid 
WHS  normal  at  the  rijiht  (Fig. 

Two  months  sidisei|ueurly. 
iLfter  the  patlenf  had  heen 
wit  limit  medieiue  for  several 
weeks,  and  Inul  returned  to  hii*  iimuiI  uumIi'  ..f  life,  iho  left  ven- 
tricle meui^nred  Imt  !i  eentiiiii-fn-s,  a  reduetion  of  more  than  S 
eentiinetre^  -.ince  ihe  rlnte  of  my  tir'^t  exjuiiinalion.  Was  this  case 
to  he  re^ank'd  as  one  of  m-nti-  endouarditis  following  croiijums 
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tion,  cliipfly  of  the  left  ventricle,  resulting  priinarily  from  flsflip- 
nia  of  ilic  lit'iirt-iiiiiwlr'  iu  i-i)ti»(.H|iicii<''-  nf  ihi-  cfTirl  of  the  toxine 

of  llie   |lll('T11llr.l'IKTIlS. 

Treatment. ^ — -('liTiical  cxjierieiiei-  Ihe  world  over  accords  with 
the  conchision  iiatiirallv  drawn  from  a  considerBtioii  of  the  piilhol- 
ogy  iind  niorljid  jiiiiitoiny  of  siL'utr  eTidoearditis — vix..  thiit  wlifii 
tlie  [inifi'SH  liii.s  iiiici-  lii'cciiiic  I'^lalilishinl,  iit  /tossrs.s  1(0  inriins  nf 
causinn  ahsopption  of  inllanmiatory  product  or  restoring  the  endo- 
eiirdiiini  to  ji  lifiilihy  <\niv.  Ir  shinili!  lie  our  aim.  ilieivl'..re.  to 
preveiil  where  wv  eanimt  eiirc.  Our  first  dury  it*  lo  study  Ihi-  erti- 
CHcy  of  pro]ihylHetif  nieiisuri-s.  Our  efforts  in  this  direetion  shouhi 
not  be  restricter!  to  prevention  ff  endoenrditis,  hut  should  lirit  he 
direeteil  against  tlml  diseiisi>.  iirticuhir  rliruuuili^ni.  wliich  i^  so 
hirf^dy  ri'jt|jiiii^ilili-  f-T  inriiiuirnation  of  tlie  eardiiic  struelure*. 
Projier  sanitation  and  attention  !••  tlir-  diet,  chithing,  hahits,  and 
OCcnpHtion  of  patient-  may  do  mueh  to  thin  end. 

Of -ijieeial  vtdtie  are  all  riiensni-o  cnlc-ulnteil  In  jiiiiinluiu  ii  li);>h 
BtanJard  of  nutrition,  and  persmis  of  distinct  rheuinalie  iliathe^is 
:<honh]  he  impressed  with  the  dnnirer  of  exjuMnre  t'>  wet  and  cold. 
Chihlreii  in  whrmi  rhcnnintir  munifestnlions  are  oh-i'ure.  slmuld  he 
carefully  examined  whi'in-vi-r  uiliii;;,  fur  piiht-ilile  cvidi'm-r  of  vhi'U- 
luatic  infection,  and  if  (his  he  diseoveri'd.  slmuld  proiupily  he 
given  some  |ireparatinii  of  a  salicylic  acid. 

JIneli  has  licen  wrilten  eonecrninp  ihe  prcveiilinn  nf  ciirdiin: 
involvement  dnriu(i'  rheuniatie  nltaeks;  and  when  the  ^alicylii- 
acid  treatment  nf  rhtnirmtisni  came  into  Ufe,  tttrong  liojie  was 
entt^rtnined  of  its  iiliiliiy  tn  |ire\"(-tit  endm'ardifis.  Kvcn  now  tliere 
are  tliose  whn  lirlicvc  ihiil  hy  diiniiii>hiM-;  \\iv  severity  ot,  or  even 
euttinj;  short,  (lie  Hn'umatie  nlMiuk,  ihi*  trealnient  lessens  the  lia- 
bililY  to  enrdiac  intliimniatitin.  The  «aine  also  nmy  lie  «iiii  nf  the 
alkaline  (reatmcnt.  or  of  the  eondiinalion»  of  llie  ulkalies  anrl 
sulieylaies.  For  tlie  most  i)arl,  ohservers  of  long  experience  haxe 
conie  to  the  conclusion  that  whereas  the  solieylate-treatnient  does 
not  assure  the  prevfiilion  of  ernhienrdilis  il  woidd  helter  he  pcr- 
severtil  with,  Tviiiee  if  properly  adniinisfereil  it  is  not  likely  tn  iln 
barm.  For  my  part  I  do  not  lii'lieie  in  the  iirophylnetie  powrr 
of  thi*  drug  over  the  <'nriliHc  nmnifestatiimii  of  articnlai'  rhen- 
matimi. 

Oiveii  a  case  of  tlii«  disease  in  whicli  Aalievhitc  of  soda  is  em- 
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ployed,  and  acute  endocarditis  or  pericarditis  does  not  develop, 
can  any  one  assert  it  would  have  occurred  had  the  remedy  not  been 
adntiuit-tcred  f  Are  there  any  statistics  to  show  that  endocarditis 
has  been  less  frequent  than  before  the  nse  of  the  salicylates? 
Even  if  one  or  more  series  of  rheumatic  cases  treated  with  this 
remedy  show  a  smaller  percentage  of  endocarditis  than  others  not 
so  trciilcd,  liow  can  one  be  sure  that  the  difference  in  results  is  not 
imrdy  accidental,  since  all  rheumatic  attacks  do  not  inevitably 
lead  to  cardiac  inflammation  i 

IJy  all  means  during  a  rheumatic  attack  resort  to  salicylic 
acid,  or  one  of  its  salts,  to  potash  or  soda,  local  applications  to  the 
affected  joints,  to  regidation  of  the  diet,  and  any  other  approved 
means  of  antirheumatic  treatment.  But  do  not  be  too  confident 
tbiit  t-ndcK'iirdifis  will  not  develop.  Should  it  not,  consider  your- 
self and  the  patient  fortunate. 

I  confess  to  the  same  scepticism  concerning  the  efficacy  of 
local  treatment  of  the  pni-cordium,  as  leeches,  blisters,  and  cold  ap- 
plications, in  preventing  acute  endocardial  inflammation.  The 
only  [iniphylactic  measure  that  api>eals  lo  me  as  rational  is  the  pro- 
eiircTiiciil  n{  as  much  rest  to  the  heart  as  possible,  by  keeping  the 
]nitiiiit  (|iLict  during  his  attack  of  rhenniatism,  that  the  valves  may 
nut  -iifr<T  Iraitiiia  by  reason  of  strain.  Fortunately,  in  an  acute 
att;i<-k  of  -t-verity  the  urgency  of  the  symptoms  compels  the  patient 
tti  n  Miiiiii  iit  rest  ;  hut  in  cases  of  snliaculc  rlieumalism,  jiarticu- 
larly  if  iui  nld  v;dvul;ir  dcfci-r  idrcndy  exists  tjic  )iatient  siiiiuJd 
be  urp<'rt  U-  rcuiiiin  at  rc.-t,  so  a-  to  Icssi-n  the  tension  of  the  valves 
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menl  uugiucnU  the  fro(jiii'iu'_v  of  cartliac  coiitrnctions  and  siibjecla 
the  x'alve-curtains  to  increased  strain.  I'lie  mine  jiriiirijilrs  xhi^iild 
apfily  to  llie  treatment  of  inflamed  valves  as  to  that  of  inllamed 
joinlg.  The  use  of  the  latter  not  only  causes  puin,  but  iiitoiisiiiea 
ihc  intlaniiiiation.  Un fortunately,  thf  heart  caiuint  be  ]iiil  at  en- 
tir<.-  rwl,  but  by  slowing  its  i-ou  tract  ions  ili7  diastole  <ir  period  of 
vest  is  lengthened  and  its  eontraetion^  ari.-  Ii-ss  violi'iir,  Theoret- 
ically, at  least,  the  inflainnialopy  process  would  llins  be  leea  active 
and  llie  diingiT  le^st-Tied  of  nipturc  of  ihi'  iiiflanicd  an<]  loitder 
cusps,  or  of  dislodginent  of  a  soft,  iiuf  liniily  r«-Hted  throuilmi^.  and 
the  formation  of  embolism.  If  the  hejirt's  action  is  violent  or  too 
rapid,  uttempt  slmuhl  bo  uijub'  to  (piiel  it  by  |ilaeinf!;  iec-bag  to 
the  prfficordiiim  or  by  the  adnjini^tralion  of  brotjiiile:*. 

IMgitalis  is  very  eommoidy  adiuiiii^tered  for  this  piirjwsc,  but 
it  cannot  l>e  stated  too  empbutically  that  tin's  dnnj  is  inadmissible 
in  the  treatment  of  aadc  cnilnrnvditix.  Tt  not  i>iily  does  no  good, 
but  is  positively  hiiriiiful.  Allhouf-h  eiipidile  of  slowing  the  heart, 
digitalis  at  the  same  lime  increases  the  (Strength  of  systole,  and 
thereby  subjects  the  valves  to  more  than  ordinary  strain.  The 
benctit  to  be  derived  from  a  sloiviiip  of  the  euutraeiions  is  offset 
by  the  injury  tn  tin-  valve.t  and  by  ijtber  dangers  possible  from 
this  more  forcible  closure,  iis  already  explained.  It  is  better  to 
let  the  heart  kci'ii  itji  own  gait  than  attempt  to  control  it  by  possi- 
bly injurious  means. 

Aconite  or  verainini  viride  are  likewise  injurious,  but  in  a 
different  way.  Tlity  are  depressors  to  ilie  myocardium;  and  if  this 
be  inflamed  or  weakened  by  scrou-  intilinitinn.  there  is  dangi-r  of 
these  drugs  i-aii^'ing  serious  ilihiliiti-iu.  Tin-  name  objeelion  can- 
not be  urged  against  the  local  employment  of  cold,  and  as  a  matter 
of  fact  this  tht'ra|»eutic  agent  is  highly  jiniij^ed  by  those  who  have 
given  it  an  extended  trial.  A->  staled  in  llie  chapter  on  Acute 
Pericarditis,  the  ice-bag  is  preferable  to  cloths  wrung  out  in  ice- 
water,  since  they  do  not  subject  the  patient  to  the  danger  of  taking 
cold  by  wetting  the  elolhiuK,  and  for  the  same  reason  are  more 
comfortable.  The  iee-bag  i^liould  not  lie  applied  directly  lo  the 
bare  skin,  but  a  dry,  light  cloth  .should  be  interposed.  Should  the 
heart  and  circulation  have  Lecouic  verv  feeble,  cold  bad  belter 
not  be  resorted  lo,  because  curdiue  depressors  are  no  longer  indi- 
cated. 
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Hot  ajiplicatiiiiis  to  tiic  pnuounliimi  are  then  more  serviceable 
on  account  of  the  stimulating  effect  they  produce.  Vesiealiou  of 
the  pnecordium,  either  in  the  fonii  of  one  large  blister,  or  of  re- 
pealed small  blisters,  is  a  treatment  that  once  met  with  much 
favour,  but  is  object ionabJe,  since  it  occasions  more  nervous  irri- 
tation than  it  is  likely  to  do  good.  The  application  of  mustard 
or  the  tincture  of  iodine  or  of  a  turpentine  stupe  are  less  objec- 
tionable because  less  severe,  and  are  sometimes  capable  of  alleviat- 
ing pain. 

Mercurials  and  tartar  emetics  are  now  known  to  exercise  no 
restraining  intlnence  over  the  inflammatory  process,  and  are  there- 
fore no  longer  used  by  the  U'st  authorities.  JIi«ierate  doses  of 
ialide  of  potash  have  been  recommended,  in  the  hope  of  restricting 
the  formation  or  promoting  the  nbsor]ition  of  the  inHamnmtory 
products.  It  is,  however,  doubtfnl  if  this  remedy  possesses  any 
such  influence  in  the  course  of  acute  endocarditis. 

When  medicines  are  powerless  to  cut  short  an  attack,  or  even 
proUibiy  to  diminish  its  severity,  we  are  left  to  a  purely  symp- 
toniiitii-  treatment.  Pain  and  restlessness  should  be  Hlleviated  by 
the  use  of  opium,  iind  in  the  case  of  adults  morphine  hypoder- 
micjilly  is  the  best  mode  of  aduiiui'^iration.  Tn  children  great 
care  must  be  exercised  in  its  use,  and  it  is  nhvays  well  tn  fir:^t  try 
tlie  i-tticaey  of  bromides  in  conjunction  with  cold  applications  and 
simrliinjr  liniments.  Aniipyrine,  phenacetinc,  and  other  remedies 
i.f  tliis  i'bi.-<  ;ire  callable  of  exertirifr  depression,  and  if  employed 
al  al!  ^hiiniii  be  in  snuill  doses  and  with  strychnine  or  some  stiniti- 
hint, 

'j'he  ]iyrcxia  of  jicnto  simple  endocarditis  is  usually  not  high, 
aiiil  llii'i'it'nrc  sui'h  anlipyretic«  are  not  likclv  to  be  needed  for 
liif  niliiriiiiii  iif  temperalure.  If  tliis  shouhl  become  necessary,  it 
wniiM  lie  lii-i  iitti'Liipli'd  by  judicious  s]i<in^iTig.  Insumuia  may 
be  |ii-i'\oji!rd  liy  Itr'iJiiidf,  ]iaraliioliydr.  ■^uljilioiial,  or  trional.  lU', 
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ot  pain,  ftl»o  »iip])ort8  llie  heart,  proviikii  il  Ik*  not  admtniHti-rn] 
whh  greater  frequency  or  in  larger  doaea  than  are  reqiiirwi  to 
alleviate  tiie  oyinptonis.  Sulpliutc  of  strifckniDe  is,  however,  the 
remedy  on  wliidi  uliief  reliance  should  be  placed.  Given  in  mod- 
erate doses,  at  first  Jti  of  a  grain  to  an  adtilt  three  times  a  day.  it 
may  be  ini-reaucd  to  ^.  or  even  to  jV-  'f  signs  of  myocardial 
ut-akne^  supervene.  Should  the  discaec  aesume  a  grave  cliar&o- 
ter,  and  attacks  of  threatening  aayatolism  make  their  appearance, 
by  cyanosis,  feeble  and  irregular  pulse,  paro.xyBina  of  dyspntpa,  or 
iiigns  of  pulmonary  ailema,  the  heart  should  be  promptly  ntimu- 
lated  by  ammonia,  camphor,  ether,  lirandy,  and  the  like.  Inhala- 
tions of  oxy-fKii  may  also  bo  resortiHl  to.  and  are  likely  to  prove 
temporarily,  if  not  pennanently,  benetieial. 

The  patient's  general  strength  should  likewise  be  Biistaiued  by 
nutritious,  though  light,  diet-  Milk,  beef  juice,  an  tK-easional  raw 
egg,  soup,  bn>th,  and  wine  jelly  are  all  wrviceable.  A  cup  of 
»o»p  (prepared  from  Mosqueni's  beef  jelly),  tropon  and  somatose, 
form  admirable  adjuvants  to  the  dietary.  The  nourishmcut 
should  be  given  frequently,  every  two  to  three  hours,  and  in  small 
amount*,  ean-  being  taken  to  avoid  all  urtieles  of  diet  which  occa- 
sion gaaeoiis  distention  of  t)ie  stomach  and  intestines.  ConHtipA- 
tion  should  not  be  permitted,  and  even  if  the  aetion  of  the  bowels 
IB  rt'gular,  iK-nelit  is  likely  to  acernc  from  the  oi-oasional  adminis- 
Cration  of  a  blue  pill  or  small  dose  of  calomel,  followed  by  a  gentle 
ealine  aperient.  The  urine  should  be  watched,  and  if  it  become 
1)Io(Hly  or  alliiiminons  the  diet  should  lie  restricted  to  milk,  and 
the  patient  iirired  to  drink  freely  of  pure  water. 

Acnte  Ulcerative  Endocarditl*.— Fortunately  there  are  grado- 
tioni>  in  the  severity  of  this  type  of  the  affection;  were  it  not  so 
the  physician  would  be  but  a  helpless  spectator  of  the  ravages  of 
this  dreadful  malady.  Indeed,  such  is  his  attitude  in  severe  eases, 
or  in  those  that  have  made  considerable  progre-ss  before  recog- 
nition of  their  true  nature.  The  first  duty  of  the  medical  attend- 
ant is  to  stiarck  for  the  cause — that  is,  the  souree  of  the  primary  in- 
ft-etion — and,  if  this  is  disirovered  and  ean  be  removed  by  surgical 
interforence,  to  promptly  resort  to  such  treatment.  This,  alaal 
is  not  generally  possible;  but  if.  as  Sir  Douglas  Powell  thinks,  un- 
sanitary environment  and  exposure  to  sewer-gas  emanations  are 
capable  of  setting  up  fn-sb  infection  in  a  ease  of  old-standing  valvii* 


192 

lar  diseacp,  then  the  patient  shouitl  be  [iromptly  removed  to  a 

healthful  luuatiou. 

The  next  iiidicatioii  is  to  resort  to  every  means  which  affords 
any  hope  nf  re-enforcing  tissue  resistance,  as  a  nutritious  and 
easily  assimilated  diet.  The  lines  of  treatment  already  laid  down 
for  the  sustaining  of  the  heart  and  protecting  it  against  the  injury 
resulting  from  unnecessary  work  iu  the  simple  form  are  equally 
applicsible  to  the  ulcerative.  Indeed,  they  are  still  more  urgently 
required;  for  not  only  is  inflammation  more  destructive  and  likely 
to  invade  the  myocardium,  hut  even  when  this  f?sca]>es  ulceration 
or  abscei^s  formation  the  heart-muacle  is  likely  to  suffer  from  the 
enfeebling  etfect  of  the  toxiemia. 

In  severe  cases  the  prostration  of  the  patient  generally  calls 
for  the  administration  of  small,  frequently  repeated  doi-es  of 
brandy  or  annnouia.  The  use  of  alcohol  in  conditions  of  scpis  is 
very  gfuerally  emjdoyed,  and,  in  the  opinion  of  many  clinicians, 
is  highly  useful.  Some  indeed  advocate  whisky  in  large  and  fre- 
quently administered  amounts.  Strychnine  slmuld  !>e  given  in  full 
doses,  ;i;]d  will  yield  the  best  results  if  administered  hy]iodfrmic- 
ally.  <JniTiiue  was  formerly  exhibited  in  doses  of  15,  20,  or  more 
grains  fur  the  control  of  the  fever;  but  with  n  clearer  knowledge 
of  the  i-tii>|[igy  and  pathology  of  this  atTi'ctiun.  we  now  know  that 
this  remedy  can  exert  no  controlling  influence  over  its  course. 
Iron  and  arsenic  have  also  been  employed,  and  Powell  speaks 
highly  iif  the  latter,  not  as  a  curative  agent,  but  simply  as  a  car- 
diac and  gi'TH-rul  tonic. 

Attempts  have  been  made  to  introduce  into  the  system  antisep- 
tics in  suthcient  quantity  to  exert  at  least  a  modifying  influence 
upon  the  f-i-|isis.  The  one  deserving  sjiecial  mention  is  sulpho- 
ciirbolatf  ••i  ^oda,  which  has  been  thoiii;ht  in  mild  cases  to  exert 
a  fiiviiuriihk*  influence.  Sansmn  has  rc]vu-feil  one  case  in  which 
diiriiifi  ils  u-i-  such  im]iruvem('Tit  tmik  place  that  the  patient  left 
the  hi>s[>ii;d ;  >he  returned,  )iowcv<'r.  iind  siici'iiiiiKcd  to  a  fresh 
attack  or  aci'C^-ii'ii  at  the  end  of  ten  tmuiths,  -  At  the  aut'>p>y 
the  diagnosis  of  :-eptic  endocarditis  was  confirmed,  the  mitral, 
tricuspid,  and  aortic  valves  being  <lisea>-ed  and  intillrated  with 
micrococci." 

Drcchfeld,  in  speakinp;  nf  this  remedy  in  i-drachni  doses,  men- 
tions a  case  reported  l)y  Sansom  (probably  the  one  just  quoted) 
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in  which,  when  death  took  place  at  a  later  jieriod,  "  distinct  cicu- 
tricial  li.-sue  was  I'oiiinJ  iit  ihi'  nki-  of  tlie  old  iileerations," 

It'  this  or  any  other  autisi-piU:  remedy,  as  >ttilol  iiiiii  siiluplien,  is 
to  du  g(K»d,  it  iiiiisl  be  in  very  large,  frequently  rei>eated  doses,  ao 
as  to  rapidly  bring  the  system  under  tlieir  iiilUicnLV.  and  shoidd 
tiien  be  eontiuued  i'or  a  eonsiderable  time.  These  latter  remedies 
rocorimienil  ihem&elves  in  nises  with  a  rliciiiiialie  element,  k-eniise 
composed  of  salicylic  aa  well  as  enrholicr  acid;  but  iht  depressing 
effect  (.f  ihe  former  upini  the  iiiyocurdiiiin  mnsl  not  bo  forgolten. 
For  my  part  I  urn  inclined  to  iiltriliiile  whulevcr  benetit  lias 
seemed  to  follow  snch  treiitment  to  their  local  antiseptic  action 
upon  ihe  intesiimil  tract.  Fefiiientativo  processes  and  diarrh-ra, 
as  sliuwn  by  fmior  of  ihf  ilischai-ges,  are  very  common  wifliiii  ihe 
digestive  tube  of  jmllcnts  anffering  from  sepsis.  Such  a  eoudilion 
may  not  only  iuteiisify  tht;  pyrcxiw  antl  other  symptoms  of  infec- 
tion, by  itself  seitiiii;  up  an  iuffcrjoii  of  iutesiinal  orijiin,  Imt  it 
prevents  the  proper  digestion  and  assiuiilulion  of  nouriahn"'nl. 
If  now  iliis  putrefactive  feruieutaliun  can  be  prevented  by  intes- 
tinal antisepsis,  the  patient's  nutrition  will  improve  and  his  tissue 
resistance  he  iiudincuted.  It  is  j)u»sibk-.  perhn]is,  by  liavini;  this 
additional  t-ncmy  thus  reniovetl,  the  ay^tcin  may  be  iible  to  cope 
BUccessfully  with  the  primary  iuvader.  At  all  events,  the  physi- 
cian ,-ht'uld  employ  tlies(>  jiml  i-vc-ry  other  mciin*  ihiit  iitTonl  ]Mis*i- 
blt!  chance  of  improvement  in  dealing  with  so  formidable  an  ad- 
,1S9P8ary. 

The  nuivcrsal  success  of  the  antitoxin  treatment  of  diphtheria, 
and  the  eueourajting  rejiorts  that  have  c*une  from  the  use  of  tiufi- 
sire^ilocaeenn  scrum  in  some  cusi's  of  pyiiiiiiii  and  puer|K-ral  sep- 
ticieuiia.  indicate  tbc  dawn  of  a  new  era  in  therai>eulics.  It  i:*  to 
be  hoped  that  in  the  not  very  distant  fnturc  we  -ihiill  possess  a 
serum  potent  apiinst  eaeli  kind  "i  pti:«-pi'iiduoiup  microbe.  At 
present  wc  are  iimitcd  to  the  serum  just  mentioned;  and  inasmuch 
as  the  streptococcus  is  the  atient  frequently  at  work  in  cases  nf 
eepticieniia.  and  the  juilicious  employment  of  ihis  serum  appears 
not  to  Ite  injurious,  wo  are  cerlaiuly  warranted  in  giving  it  a  trial 
in  cases  of  septic  endocarditis.  This  has  already  been  done, 
although  to  what  extent  I  am  not  able  to  say.  nor  liiivc  I  been 
able  to  Jind  how  many  cu-ie»  uf  tliis  disease  treated  in  this  manner 
have  appeared  in  the  literature  to  date. 
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Douglas  Powell  has  tabulated  14  eases  of  ulcerative  endocar- 
ditis in  which  autistreptocweus  serum  has  heeii  employed  in  Lon- 
don. The  resuits  are  as  follows:  Three  recoveries,  9  deaths,  and 
2  in  whifh  no  favourable  result  ensued,  Powell  is  of  the  opinion 
that  tliese  results  appear  morf  discouraging  than  they  really  are, 
from  the  fact  that  the  serum  was  employed  in  the  late  stages  of 
the  disease,  owing  to  a  natural  hesitancy  to  try  a  new  remedy, 
and  after  "  large  embolic  detachments  bad  set  up  fresh  centres  of 
cultivation  in  many  positions."  lie  concludes  therefore:  "  It  may 
be  laid  down  as  a  principle,  governing  treatment  by  this  particular 
serum,  tbiK  the  mort^  distinct  the  bititory  of  a  previous  endorardial 
lesion  and  a  subsequent  exposure  lo  an  infection  through  a  suppu- 
rative medium,  or  a  sewer-gas  sepsis,  the  mure  appropriate  the 
case  fcr  the  treatment.  This  rule  would  di.^couragc  its  employ- 
ment in  cases  in  whieh  the  pnciiun^eiM'cus,  gniiococcus,  or  some 
other  miiTohes  divergent  in  character  from  the  streptococci  and 
Btaphyhicticci  were  concerned;  and  if  with  the  recognition  of  this 
princi|ili',  ;ind  its  earlier  and  bolder  eiirryiiig  niii,  more  i-ucourag- 
ing  rc-ults  are  obtainwl,  it  will  certainly  follow  lliat  analogous 
measures  will  be  fotmd  for  the  circumvention  of  the  other  forms 
of  micriiliic  action." 

If  (he  priiiiiiry  poun-c  of  infcctior,  an  aliH'css  for  in-tani'c.  lie 
not  discovered,  and  therefore  not  removed  by  the  surgeon,  or  if 
fresh  emboli  laden  with  pus  cocci  repeatedly  discharge  into  vari- 
ous parts  of  the  system,  to  maintain  the  already  existing  sepsis  or 
set  up  fresh  centres  of  infection,  then  assuredly  antistreptiicoccus 
serum  will  prove  of  little  or  no  U-nelit. 

If,  oil  the  contrary,  the  patient  is  suffering  from  pyjemin,  the 
origiiial  pni'tal  of  infection  having  been  closed,  and  no  fresh  inloxi- 
eatiiin  having  taken  ]ilacc,  then  this  scrum  would  \h-  id'  service, 
I'vrti  ilifioiili  the  strcplufii<riis  be  not  the  iinlv  miiTobe  niuccnicd 
in   rlic  [inicr--.      With  liii>  furoii[b\bl('  »frc[itiicni'ni-  [li-["i!.i'il  nf, 

till'  sy^tcni  ou^'bl.  tlicun'fii'allv   at   lea-1,  t"  be  alile  I |ii'  -lu-i'ess- 

fuily  Willi  till'  inhcr  kind  ul  barliTi^i.  Cf  i-uih-m'.  Im]!!'  nf  reciiv- 
erv  or  even  iiii|ir'i\ciiie[it  can  niily  br  nilertaincd  in  i-iini|iaralivi'ly 
mild  cases,  vr  when,  a-  I'owell  savs.  tlie  disca^^e  }•<  recniini^i'd  and 
(rcatiiient  l>egiin  carh',  A  pro<'e>-  with  a  pninuiinceii  ilc^tnirtive 
tendency  cannot  probably  be  fliei'kcil.  but  there  are  i'a-e<  nf  septic 
endocarditis  which  arc  shown  1)\  the  <-lii)ieLil  bi-Iorv  tn  lie  not  thus 
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rapidly  destructive  or  maligiianl.  Since  no  one  can  foresee  liow 
virulfiit  llic  fii'iiiciiriiiti*  is  to  prove,  tlit-  patient  slioiikl  lie  given 
ibe  bciK'lit  i.if  a  d<>ul)t,  utid  tlio  feruiii  tried.  Gib-s<jii  Miig^<-su  llmt 
in  every  caee  an  examination  of  the  blood  should  be  iiindp  for 
powiblf  dfti'Clion  by  ciilliirf.  iiinrnliuiini,  "'xpiTiiMcnt,  or  ollier- 
wise  of  the  nature  of  the  infective  npent;  but  tlii'ir  detection,  it 
nuiwt  be  ri-iLii'itilieivcl.  is  eMreiiiely  unlikely. 

Endi^xmnliai  intlnniuialioii  following  pneiiirioniu,  or  in  wbieli 
the  jineiiiimcdcvuw  haw  tiecn  iihrntiliecl,  jivmiiseii  u"  11111)0  of  iui- 
provenieiil.  fniin  ihis  Iri'iilineiH.  It  is  lo  be  hoped  that  we  rsliall 
jHisseBH  some  day  an  ettifienl  iintipnpninoroeens  aeriini,  and  indeed 
the  researebes  of  the  KlenL]>erer  brothers  and  others  «fford  some 
promise  "f  ibis  beinj(  «tiiiiui-d. 

Personally  I  have  bud  Imt  little  experienee  with  antistrepto- 
coccua  serum  in  aeiite  endoearditis.  The  wife  of  a  pbysieian  bad 
enffored  for  years  from  an  aortie  resurfritatiim  <if  rlieiiiTianc  (H'i{;Iii. 
At  ibe  tiini-  I  saw  her  ^he  lia<l  been  ill  for  .several  week:*  wilh 
moderate  fever  of  a  remittent  type  that  llnetnnled  between  about 
100"  and  102°  F.,  or  a  little  more.  She  eomphiined  miieb  of 
priii'ordinl  di«lresN  lunl  piir(ixy>ins  (if  pHiii,  alsn  (..f  [ndn  in  the  lower 
estreniitiei-  abimt  tlie  jr.iius,  jilibougli  llie  latli-r  were  not  a]ipre- 
ciably  swollen  or  tender.  The  nsnnl  antirheuniatie  remedie&^sal- 
ieylatcs,  alkidiei'.  ete. — iliil  nnt  nppear  lu  exert  any  intlnenee  over 
the  affeetion,  and  as  I  believed  she  was  siillerinf;  fmni  fre^li  endo- 
carditis", possibly  of  a  septic  type.  I  advised  a  trial  of  anli^tri-|)fo- 
eoccus  seniin.  Thii>  v/&*  obtained  from  St,  Louis,  and  \vtl^  j^iveii 
in  two  doses  nf  10  enliie  eciitimc'in—  i-ach.  Her  bn^liand  snbsfl- 
cjiiently  sent  me  a  report,  from  which  the  following;  has  been 
extrneted: 

"  Mrs,  B,  had  been  very  eiek  about  one  montli  when  you  ^-aw 
her.  The  attack  set  in  with  a  spell  of  iHcbyi'ardia,  lut^tiTig  be- 
tween three  and  four  days,  jmlse-rate  near  liDO  during  all  that 
period..  The  joints  were  only  sliirblly  inHamed.  temiR-rature  about 
102°  F.,  with  but  sligbi  variati-m..  1  gave  twoiloses  uf  anlistrepto- 
coocue  Bcruiu  three  days  apart,  as  you  directed,  withuut  immediate 
effect  on  tcmperalure  or  nyniiituinii.  At  end  of  two  weeks,  how- 
ever, temperature  subsided  nearly  to  normal.  A  very  heavy  cry- 
th<>matOui>  nish  folhuveil  the  use  of  the  senini.  She  gnidually 
crept  from  her  jK'riloiis  eondiilion,  dropsy  disap])eared,  appetite 


198  DISEASES  OF  THE  HEART 

returned  with  a  fair  degree  of  stretiglL  She  had  a  good  deal  of 
broDchitis,  and  was  mnc-h  worye  after  you  saw  her  than  she  was 
theji,  No  ime  who  saw  ber  at  her  worst  thought  she  could  poasibly 
recover." 

The  nature  of  this  case  was  very  doubtful,  and  from  Dr.  B.'s 
reporr  tlic  serum  appears  to  liavo  been  of  doubtful  utility.  Yet 
I  rfeall  distinctly  liaviug  ^ulife^ueiitly  met  another  practitioner, 
who  had  been  present  at  the  time  of  uiy  examination,  and  who 
stated  in  no  unequivocal  tonus  That  in  his  opinion  the  seruui  hiid 
been  of  benefit. 

About  a  year  ago  I  saw  in  consultation  with  Dr.  Lovewell  a 
man  of  about  forty  who  had  been  ill  frjr  a  number  of  weeks  with 
an  intermittent  frvcr,  rigors,  and  sweatings,  symptoms  of  cardiac 
disease,  and  liiMtinci  evidence  of  iin  aortic  valve-affection,  which 
had  not  existed  before  his  illness.  Tim  origin  of  the  infection 
could  not  be  ascertained.  There  were  well-marked  signs  of  aortic 
inHtitbf'iciicy,  which  from  the  geiieriil  septic  jihenouiena  and  albu- 
minuria could  not  have  been  other  than  a  niulignanl  eniiocarditis. 
As  everything  in  the  tine  of  antiseptics  had  ln'Cii  tried  to  no  pur- 
pose, I  iiilvised  the  use  of  aniisn-i'pl-icoccns  ieru7n.  The  patient 
survived  a  number  of  weeks  Iniiger,  but  died  suiidenly  as  a  result 
appaiv'Tilly  of  emotional  excitement.  1  ilid  not  see  the  patient 
again,  i>ui  had  uews  of  his  condition  from  Dr.  Lovewell,  who 
stated  inrire  than  <mee  that  under  the  use  of  the  serum  the  leni- 
peralure  became  lower,  less  irregular,  and  the  oilier  indications 
of  se])sis  less  pronounced.  Tn  fact,  the  general  condition  im- 
proved sii  mnch  tliat  tlic  dticlor  at  one  time  began  to  entertain 
tile  Jinpr  ut'  his  ]iafieul's  ujtimati-  recovery. 

It  will  lie  reiii<'trd)ered  liiat  in  the  case  re]"ii-tcd  of  my  patient 
of  I'Tiy.  who  dicil  of  puhrionary  infarcts,  this  serum  was  likewise 
em|>|i'y.il,  |r  faileil  Im  cseri  any  oilier  cffcel  than  to  slightly  re- 
dui'r  l(iji|"'jaMirc  and  ]irodm'e  a  fcciing  of  some  what  greater 
stroi^tli.  1(1  lliis  iii-i:ince  it  wa-  iini  used  until  hiic  in  llic  illni>-s 
aiui  atli'i'  I'dilmlir  |ilietii.iiiena  lia<l  inure  ihan  nuce  iijipcai'i'd,  I 
regH't  llial  tin'  'reaUiU'Iil  \\i[li  ilir  -cruiii  \v;i-  ni.I  bc'^ini  earlier, 
altlioiiilh  I  am  vi-vy  rlniiliilii]  if  ii  wniild  havr  iiuterlullv  atTerled 
the  ultimate  result.  Tlii-c  <'X|irrieiices  ;ire  ti".  liiniteil  li>  be  of 
value  in  fnriiiiu^  an  e-iiiiKitr  nf  the  utility  of  the  si^nim,  but 
inasmuch    as    its    u-e    wa-    nut    attended    by    unpleasant    effects 
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I  sliall  certainly'  continue  lo  give  it  a  trial  whenever  this  scema 
indicBtciI. 

SiiL'li  I'flses  are  so  ilesperatc,  and  the  prospect  of  ret'overv  so 
slight,  that  I  bL'lit've  one  is  jusiitieil  in  resorting  to  whatever 
affords  even  a  cliuiiff  of  bi'iiffit ;  and  if  an  old  prfjiavatinn  is  em- 
ployed, there  is  not  nmt'li  diiuger  of  i)rodufinp  erythema  or  articu- 
lar inflammation,  and  the  i-f-mpdy  I'.aniuit  prove  more  luirnifiil 
than  tbe  disease  ilscdf,  luielicckwl. 

J.  Mii'licll  Clarke  has  reported  n  ease  of  a  woman  of  twenty 
two  who  had  had  an  attack  of  rlienniatism  ni  cifrhteen,  followed 
by  Icft-sidrd  pleurisy  with  effusion.  She  I'oniplained  of  weakness, 
djrspiia'M,  ijni-curiiial  pain,  and  n'llema  of  llie  ankle-:.  While  undor 
treatment  for  these  symptoms  she  had  a  sudden  chill,  fcillowed  by 
a  toniperHlnre  of  Hl3'^  F,  vVftrr  rcnuiinin^;  hifrh  f"r  four  daya 
the  leniperiilure  fell  lo  nonnul,  jind  after  so  remaininj;  for  about 
a  week,  again  rose,  and  prevailed  fur  nine  days  with  a  very  irregu- 
lar course.  There  was  a  systolic  apex-munnur,  another  loud  sys- 
tolic muruiur  in  the  pulnmnary  iirfa,  and  a  faint  diastolic  one  at 
tile  right  base.  Uncleriulogic  cSiiiiiiiuiliriTi  ni  tin-  lihmil  fvuiii  a  vein 
was  negative.  A  diagnosis  of  ulcerative  endocarditis  was  made, 
and  treatmeni  wi'li  onlisln-ptncficcii^  ^enini  was  institiiicii.  In- 
jc-clions  were  given  from  hecemUer  ■'Jl,  ISIifl,  to  February  !',  I'MO, 
sometimes  daily,  at  other  times  every  other  day,  and  once  five 
days  intervened  iK-twcen  injeelion:i.  The  doses  varied  from  10 
euhio  centinietres  to  20  cubic  eenlimetres,  lliouj:h  as  a  rule  15 
cubic  centimetres  were  irivcn.  Tbe  palieni  recovered,  and  exami- 
nation revealed  the  apex  in  the  iiflli  interspace  nipple-line  with  a 
loud,  blowing  murnnir  thn-iiiglniut  the  pnecordinm  and  posterior- 
ly, but  louile.*t  in  llie  acrtic  areii. 

Douglas  Pinvell  npeakn  i>f  the  administration  of  yeast,  and  re- 
ports a  case  in  which  recovery  ajipcared  to  be  due  to  thi*  remedy. 
It  is  probable  that  ibe  <*tliciic\  nf  yeu^t  is  due  to  the  iiuclein  o? 
the  yeast-eell,  therefure  in  Vaii^ban's  yeast-niielcin  we  jinsi-ew*  a 
preparation  more  efficient  than  a  solution  of  yciist.  Tbii^  may  bo 
admin ii^tereil  either  by  tbe  niontli  or  rectum,  a  solution.  No.  2, 
being  specially  prepared  for  thi^  purpose,  or  solution  No.  1  may 
be  injected  under  the  skin  up  to  00  or  'SO  minima  in  tbe  coui'se  of 
the  day.  Nuclein  or  nucleinie  »«•  id  aets  by  increasing  thf  nnmber 
of  the  polynuclear  leucocytes,   which   arc  the  forms  chiefly   in- 
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creased  in  tlie  leiicocvtosis  nliscrved  iii  iiifwtion,  and  by  tbe  in- 
crease of  whicli  the  geniiicidal  action  of  the  biouJ  is  atigiiiimtcd. 

iliiny  L-in'oii raging  reports  have  been  mitdc  of  the  favourable 
effe<?t.§  of  yeant-niicleiu  in  cases  crf  pus-infection  iind  (■ry|itogeiiclic 
iiifectiun.  1  eniployed  it  in  one  case  ni  acute  endoearditiit  snper- 
vening  ujkhi  an  uid  valvular  lesion,  whicli  followed  a  follicukr  ton- 
eiilitis,  that  may  have  been  rheniiiatic,  hnt  if  si>  was  the  ordy  niaiii- 
fesCation  of  rheninalisiii.  Tlie  feitiedy  was  administered  by  the 
rectum,  owing  ly  tbe  patient's  dread  uf  hy|Hideriiiic  injections. 
Under  its  influence,  or  at  least  diiriug  its  adniiniatration,  the  mild 
jiyri-xia  wliic-h  had  existed  fur  iilionl  ten  >hiy.  willmnt  slmwing 
indieatiun  of  ^^iibsidiiig,  gradually  jauk  to  normal.  The  paiieui 
Bubseiincntly  dieil.  From  the  foregoing  it  is  evident  that  the 
most  the  physieian  can  ibi  in  the  Irealuient  of  acute  eiidiiearditis 
is  to  aid  naiurc  liy  hel|iiiip  to  maiutniu  the  vital  powers  and  by 
removing  obstuelus  that  lie  iu  uuUiru's  way. 


CITAPTEI!    V 
CHRONIC    ENDOCARDITIS 

Morbid  Anatomy, — Two  furms  -if  flininic  endonirditip  are 
foitiii.!,  iiiR'  ilif  ri-^iili  iif  tilt  j)ri)]ifi-rali\'i.'  ]H'f)i.'i'stii.v.  follmvini^  tin 
acute  infliminiation,  and  the  other  a  part  of  a  genera!  fibroid  trans- 
forninlioii  of  the  vasrular  system,  Rrleriosclorosifj. 

In  ilie  form  following  the  acute  disca^?  tlio  develoiuiK'Ul  of 
fibrous  tissue  begins  with  tbu  organization  of  the  vegetations  and 
thrombi  that  have  fornieil  in  the  earlier  stufjcs.  As  n  rule  the 
vegetations  arc  for  the  most  part  absorbed,  but  tbe  process  of  or- 
ganization leaves  a  siliglit  nodnhir  tbiekeiiirig  on  the  surface  of 
the  endoeanlium.  Tbe  formation  of  new  connective  fissup  goes 
much  fnrlber  than  tbe  mere  repair  of  tlie  acute  lesions,  however, 
for  what  reason  we  cannot  say.  and  llie  entire  substance  of  the 
valve  is  infiltrated  by  fibrous  ti-wue,  which  in  the  course  of  time 
undergoes  eontraetion  that  causes  a  thickening  and  deformity 
of  the  valve-cu.^ipii.  Tlii^  prix-ess,  then,  llhuiali  iniliaUy  of  an  in- 
flammatory nature,  eventuates  in  a  sclerosis 

The  second  form  i»  of  sclcroUc  origin  from  the  beginning,  and 
is  usually  atisociaU-d  witli  a  similiir  prncc^i*  in  the  bln.id-visjeU, 
partienlarly  the  arteries.  In  tbiji  |iri>eess  the  aortic  valve  is  the 
one  most  frcqncnily  involved,  Hud  the  pr'Kvs*  sccnis  to  be  oftca 
a  diri-ct  extension  of  the  disease  from  the  aorta.  It  is,  however, 
by  no  means  rare  to  find  the  mitral  valve  Involved,  and  often  both 
are  affeeled  together. 

The  stiffening  and  deformity  of  the  valve-leaflets  leads  to  dis- 
turbance of  their  funcliun  in  two  ways:  The  segtnnnts  may  Ik' 
retracted  or  (heir  eilges  curled  iti  such  a  way  an  to  penriit  the  pas- 
sage of  blood  in  the  wrong  direction  (Regurgitation).  The  con- 
dition is  then  spoken  of  as  insuflieicncy,  lucompetenee.  or  regiirgi- 
t&lion.    If,  however,  the  deformity  of  the  valve  is  of  such  a  nntnro 
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tV»A  7»lv*^-**^imanM  «»  Uurt  tbe7  oasoc  ope*  pcx&^efr 

■»hif-^  bjr«  nn^frrK^iM;  vr^naattina  us  csldfiotko.  nuy  tiwroth 
i/fi  t}f-  'yfx^imK'  '^''  ■f'^i'l  wavt  is  wUcfc  ibtw  fesioss  uv  pro- 
'\if*A  wili  ti>-  f^fBt'iAfn^i  in  <kiAU  mykr  the  bexl  of  tlit  iadniihml 
c»lv>il»r  'liwaiM.  If  sbonM  be  ttoud  btr*.  h&wrrCT,  that  sttjjosis 
'/f  Alt  '/*riiini  JN'I  itvv'Rijictfticy  of  ibe  corres|KAdiii{  T«}rt!  are 
fi^itftlly  HMf'-iDbft]  lYifwIitkfiii,  thfia^  a>  a  rule  imp  or  the  ofber 
\tn:tiimi'itisi\i*  atifl  jriviw  ita  cbaneier  Ifi  ihe  Itsion. 

f  ihr'rif]  tlikrkf^nirin;  of  the  mural  ondocanliam  U  n-M  uDcom- 
iii"ii  ill  fj>rin'-^ti"n  with  '•hnmic  valvtili'is  f-^i*<^iallT  of  the  w-lero- 
tif'  'yif.  It  may  aiwi  'nr-iir  a#  a  (nan  nf  an  imersiiiial  tuyocar- 
'lititt.  'Hk'  iminWant.-  in  ihtrkcncl  and  of  an  npaqiie  whitish  or 
y\\i,vi\Ai  c'lloiir — lilt;  lafliT  whrii  fatty  (-hange  is  prominent. 
Miirtil  tji'imar'lilii  ih  ofr^n  anwwlBtwl  with  dilatation  of  a  heart- 
fin-iiv,  mi'l  in  tlicii  iir'il'til'ly  dm-  to  \\w  «tn.'t'.'hiiig  of  the  raeinhrane. 

I  lif  •i'-niii'liinj  rhatir/r.H  in  clironip  vnU'iililis  are  mainly  those 
diK'  III  III''  cirnilfilorv  dimhirliiincc  oc<-usion(.-d  by  the  stenosis  or  in- 
(■oinj-rhiiifi-,  ii«t  lii<-  rn^i'  triiiy  In'.  If  ii  Viilvc  i-'  incompftf-nt  it  pcr- 
inii"  n't'iirKiliilrou  inli)  ihc  cliiirnlicr  behind  during  its  diastole, 
jiiid  lliin  i'IuiimImt  (hen  n-reive><  lihmd  froiri  two  sources,  the  normal 

I  lliriii)j;li  llic  ini'iiiiijiciciii  viiivc.      Such  an  oversiipply  of 

Mim'l  li'nil-.  In  iiti  ovnlistiTition  nf  the  elitinilier,  and  to  an  in- 
I'liu.ii!  clliiil  ill  iiriliT  III  i-iiiri]ilctc!y  eTii|ily  itself.  The  continil- 
iiiipi'  III  ilii  I-  I'linilil  ii>ii>i  li'iiili  f')  II  |ieriiiini('n(  increase  in  the  capa- 
iii\  m|  Mil  iliiitiiliiT,  wliile  ilie  iriiTejised  work  throwij  on  the 
Mill  I  iiliihin    ill'  ilii'  \v:ill  i-iinses  nil   iiirrease  in  its  strength  and 

I  K  !■  I.  Ill'        I   I  I  ^  |irr1  viijiln   t. 

1  I   I  III-  ill  Imiiiin:'  |ii-iiii-..  ri'-iilt-:  in  --Irno-i-^,  tlie  I'tiaiiil'ir  hihi  ii/l 

I'l'  1.'.  '.  ■  '  .-Npi'i  ii-ni-i'--  iiii-fiM-i'il  illllii'llilv  ill  I'XjH'llillg  il-  I'lillli'TlT-;, 
ntiii  ih-\.'l.i|> .  Ii\  piTi  I-. .|ili\  ii|  ilir  1, iriil  kiii>\Mi  a^  I'l'ni'rnii'ii-,  l"-can-e 
ii-.-.iii-ipiii'il  w  nil  lii  I  [i-  nv  II. ■  .liLiiiitiiin.  Till'  rliainhiT  in  t  niiit  i>f  a 
"ri'nM--i--l  .'I  iiii-r.  I'll  ilir  I'l  lii'v  luiiiil.  i-:  a]'(  t'l  Im'i-.iiiu'  ati'iipliifil  and 

r<'dni'i'd  \\\  ■■!  ■!■,  -nu'r  \\   I'lS'.'iv  r-  a  iliiuilii--lii'd  --iipplv  I't  M 1.  ali'l 

i('-  wi'iK  i>  ii'i'i'i'-i'i-nil 111;' K   li---.'Tii'il, 

rin'  ili^iiirl'aiiiTv  ol  i-ii>'iitaiiiin  -<i'oni!ai'\    lo  v.ilvi;];ir  ili:^i.':t^e 
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are  by  no  means  limited  to  the  heart  itself,  but  affect  the  various 
organs  and  tissues  of  the  body.  The  blood-aupply  to  the  arteries 
is  lessened,  obstruction  to  discharge  of  blood  from  the  veins  exists, 
and  thus  is  induced  passive  congestion,  which  affects  not  only  the 
organs  drained  by  the  veins,  but  in  well-marked  eases  also  the 
arterial  system  which  supplies  them.  In  the  course  of  time  this 
congestion  reacts  injuriously  on  the  heart  in  a  manner  to  be  fur- 
ther elaborated  under  the  head  of  the  respective  valve-lesions. 

Acute  endocarditis  is  often  found  associated  with  the  chronic, 
and  indeed  the  latter  predisposes  markedly  to  the  former.  Changes 
in  the  myocardium  are  also  frequent,  usually  in  consequence  of 
nutritional  disturbance,  which  is  secondary  to  the  dilatation  and 
hypertrophy,  or  to  associated  atheroma  of  the  coronary  arteries. 
Pericarditis  is  also  not  infrequently  associated  with  chronic  endo- 
carditis, and  is  generally  of  the  adhesive  variety.  This  is,  of 
course,  due  to  the  two  diseases  having  had  the  same  remote 
origin. 

Etiology. — The  strictly  sclerotic  form  of  endocarditis  is  not 
of  microbic  origin,  but  is  either  an  expression  of  nutritional 
change  incident  to  age,  gout,  renal  and  vascular  disease,  or  is  the 
result  of  strain.  That  some  individuals  evince  a  family  tendency 
to  sclerotic  changes  in  the  entire  circulatory  apparatus,  as  well  as 
in  the  kidneys,  appears  proved  by  the  frequent  observation  of 
atheromatous  valvular  disease  in  two  or  more  members  of  the  same 
family. 

Aye  is  thought  to  he  a  factor  in  the  causation  of  this  form  of 
chronic  valvular  disease;  and  yet  the  occurrence  of  the  disease  in 
some  individuals  at  a  comparatively  early  age  indicates  that  there 
is  some  other  influence  at  work  besides  senility. 

Chronic  endocarditis  is  so  frequently  observed  in  persons  of  a 
distinctly  arthritic  habit  that  gout  has  come  to  be  regarded  as  an 
important  etiological  element.  With  respect  to  such  gouty  influ- 
ence, it  seems  to  me  that  it  is  rather  the  entire  manner  of  living 
which  has  to  be  taken  into  account.  For  example,  I  recently  ex- 
amined a  physician's  father,  whose  case  illustrates  what  I  mean 
very  well. 

Dr.  W.,  from  the  interior  of  Illinois,  brought  his  father  to 
me  with  the  following  history;  The  patient  was  a  German,  sixty- 
nine  years  of  age,  who  had  enjoyed  robust  health  up  to  two  years 
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twtfore,  at  whWi  liirm  hn  deselftpwl  redness  and  swelling,  with 
ntniiv  fiain  «f  tlic  Kft^i'^toe  jmnte.  Thu  was  regarded  a^  gouty, 
and  iindtrr  ii{j|ir"iiriutr  ihcrajieiitic  and  dietetic  uianagemeDt  dfa- 
ajpjx-fircd.  Six  months  k'forc  bis  visit  to  me  be  began  to  complain 
of  HhortntNi  of  lir<'Utb  iijion  exertion,  whereupon  his  son  inade  an 
(ixniiiinBli'iii  'if  thn  heart  and  detected  &  murmur.  Tbc  routine 
tn^iitiiieiit  wilb  di(;it«li»,  ctrvchnine,  nitroglycerine,  and  cathartics 
litid  fiiiled  In  [inidiin?  ii|i|)reeiHlilr!  Imiiefit,  ami  twice  there  had  been 
oxjieelorat  ion  of  IiNhhIv  n|iuliini.  Diirinn  the  previons  two  weeks 
111'  had  hml  two  iiocturiiiil  iiflaoki*  of  dvyjmfen  that  came  on  in  the 
Miuill  hoiii'f,  while  r-till  a  third  took  jilace  lifter  an  evening  meal. 
The  noil  fiiiihrniHirc  r-tuteii  what  wai^  of  iipecial  interest  from  an 
eliidofcical  nlaiidpoint — vi/..,  tlmt  lii^  father  had  always  led  a  scdcii- 
tai'V  lif<',  i;cltiiif(  exercirto  by  driving  instead  of  walking,  bad 
hIwhvn  eaioii  heiirlily  of  rich  food,  imliilged  freely  in  beer  and 
olhcr  alcidiolii'  licvcrapes,  after  tlie  (Jcrnian  custom,  and  bud  been 
II  hi'iny  siiioker.  He  had  never  hud  indimiiuutory  rheumatism  or 
iiiiy  nilii'r  illui'NS. 

Till'  |iiiiii'Ul  wan  a  mini  ••{  pnwerful  phy8ii[uc,  and  in  spite  of 
bin  i:n<y  li:iir  did  unt  lonk  nl  nil  like  iiii  nUI  man.  His  normal 
weii:li(  w;i-  jmT,  but  at  date  of  examination  was  100  jwumls, 
while  his  lirij;lil  w!i«  il  feet.  His  chest  ivii>  hroiid  and  deep,  his 
bi'iie-^  largo  and  strong,  the  muscular  system  well  developed,  abdo- 
iiii'ii  II. •(  i'iir|iulrut,  anil  sulH'iUaiKHUis  fat  not  excessive.  The  nails 
Wire  nh'.lii'Miely  ridj:i'd.  the  radial  arteries  stiff  but  not  beady, 
tlie  i.'iiip.'i:ii  and  earorid  arteries  not  stiffcntHl,  and  the  sulxdavians 
ill.]  \'.>i  -i:uid  I'ut  proHiiiieiitly  nor  llirol'  strongly,  as  they  often 
ill'  !r,  i'..i  :i:iti,  riiere  was  a  proitouoii'vl.  visible,  auii  palpable 
.■]■;:,,;•■■.■.  :-:'-:inoLi  reai'liiui;  at  least  ■_'  inches  below  the  xyphoid 
im;'/,^:,!  .   ■';:■   ;  l.f  api\  UmI  o'utd  n.'t   U-  uuide  out.      Ill  tbc  aortic 
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(he  Bternum  (Fig.  3S).  With  exception  of  the  pulmonic  second 
sound,  it!«<.'lf  fi-i'lilf,  llic  hi'iirr-rmii's  rcmlil  luif  be  hc-iirJ.  There 
was,  however,  a  loud  systolie  luurmnr  of  distinct  salving  <iuulity 
Budihlc  througliijiit  llie  iirn-cordia  and  for  a  distance  beyond  the 
Ii'ft  ui|i]ilf  inici  the  axillary  region.  I'jkhi  careful  study  of  l\iii 
murmur  it  was  found  to  have  two  areas  of  niaxinmm  intensity,  one 
in  the  ^efond  right  interspace  near  llic  sternum,  the  other  iii  tho 
vicinity  of  the  left  nipple.  Moreover,  in  these  two  areas  the  pitch 
waa  slightly  yei  distinciiy  'lilTerent,  lieing  lower  and  haralier  in 
ihe  aortic  ami  inure  inu^ieid  in 
the  mitral  area.  Tlie  heart's 
rate  was  !lO,  and  its  rhytlmi 
refiidiir.  Tlie  liver  waif  pid- 
pable. 

The  iiudible  pulmonary 
wcnml  lone  and  liypi-rirnpliii' 
dilatation  of  the  right  ventri- 
cle confirmed  the  eviik-iiee 
ohtaineil  from  the  mitral  miii-- 
raiir  and  eslahli>flied  the  cx- 
iwtenee  of  mitral  reKurgita- 
tion.  The  aortic-  systolic  hrnit 
and  lo!v«  of  the  aortic  f*ceoiid 
sound,  together  with  llie  sy.v 
tolic  thrill,  gave  evidence  of 
stiffness,  and  perliaps  steno- 
sis nf  the  norlii"  valves.  The  ah:*enee  of  a  rheuniatie  history,  the 
phlieni'-*  age,  the  late  developiuent  nf  sympliuus.  llie  modenile 
arteriosclerosis,  and  la»tly,  the  lienrl  liudingt^,  all  seemed  1"  war- 
rant the  ojiinion  ihat  the  valvular  changes  were  due  to  sclerotic 
eiidocardilis.  The  eouditioii  of  the  kidneys  was  not  ascertained 
at  that  time,  as  Ihe  son  hail  not  examincl  the  urine,  but  inasmuch 
M  there  was  nfteturnal  [uicturilion,  renal  cirrhosis  was  thought 
prohahle,  and  it  was  advised  to  have  the  urine  eolh'Oted  for  twenty- 
four  liours  and  cxuminetl. 

In  this  ease  I  Itelieve  the  cause  lay  in  the  strain  to  which  the 
valves  of  the  h'fr  hearl  had  Im-cii  suhjeeted  fur  lunny  year*  in  con- 
sequence of  the  nhtiorrmi!  l>h>od- pressure  brought  about  by  his  es- 
cewive  consumption  of  food  and  alcoliolic  liquids  without  suBi- 


Ki'i.  W.— Ttiii  ITU  iL   I'ur  tsK",  lUth  ■<> 
I'llH-lVlii    EmIi^h  JIIIKTI"  '.p,  K"!,'. 
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cient  physical  exercise.    How  much,  if  nny,  iiifiuenee  can  be  attrih- 
ijted  to  tobacco  and  waste  products  I  cannot  say. 

The  influence  nf  "fi-'iin  bas  l"iig  b(-i;ii  ri«^og[iised  in  the  pr<j<luc- 
tion  of  the  sck'rutic  changes  now  beiug  CMjnsidcreJ.  High  blood- 
pressure,  lasting  for  years,  la  a  cause  of  valvular  as  well  as  of 
vascular  strain,  but  inasmuch  as  the  indiviiiunls  in  whom  such  in- 
jurious blood-[iresf.iire  is  observeil  generally  lead  iuaL-tive  lives, 
dine  well,  and  nften  suffer  from  indigestion  and  constipation,  it  is 
likely  that  the  jirnduots  of  defective  metabolism  circulating  in  the 
blood  act  as  cheniicul  in-ilants,  and  jday  a  not  unimportant  part  in 
the  development  of  sclerotic  changes. 

Disease  of  the  aortic  valves  is  frequently  observed  in  men 
who  pursue  laborimis  occupations,  as  smiths,  car|ienters,  etc.,  and 
hence  arduous  jibysical  exertion  ia  also  at-creditcd  witii  the  pro- 
duction of  valvular  and  vascular  retrain  and  consequent  sclerosis. 
It  is  in  this  clan^  nf  workers  that  rupture  of  an  aortic  cusp  is  most 
frequently  observed,  with  itw  disastrous  sequels.  1(  ha^  always 
seemed  to  me  not  an  easy  tbing  to  correctly  estimate  the  intluence 
of  physical  strain  in  working  |)t?opIf,  since  they  arc  so  often  given 
to  the  imniodcralc  use  of  alcohol  and  tubatro,  and  froiiuently  be- 
come victims  of  syphilis.  We  ^liotild  probably  coiisidLT  that  in 
these  people  all  these  factors  are  at  wiirk,  and  attribute  their 
chronic  endocarditis  to  their  mode  of  life  in  general,  without  at- 
tempting to  isolate  any  one  clir.logical  factor.  Svphilis  is  un- 
doubtedly capable  of  setting  up  si'lcr<itic  deformity  of  tlic  valves, 
although  eiid(H'ardial  changes  follow  luetic  disease  far  less  often 
than  do  myocardial  an<l  vascular  degeneration. 

Of  that  form  of  chronic  endocarditis  which  is  met  with  in  the 
young,  ami  wliicli  is  of  true  intlamniatory  origin,  the  one  great 
caur-c  \^  rlii'iiriiatisui.  Altliougli  these  valvular  lesions  uiay  un- 
■  l.iiiliHiljv  lic;;iii  in  an  acute  vegetative  end<var<iitis,  which  merges 
gra<hially  \i\\'-  a  chronic  )irocess,  it  is  often  a  l<iw  grade  of  suli- 
acule  iiillauiiiiarinu  f'nun  ilie  liegiuiiiii;:  that  brings  about  this 
form  ''f  ciiiiiiiii'  {■ndiM'arditi-'.  Tlii^  iiiibimmation  may  originate 
ill  an  aciiti'  ibeniMatic  attack,  and  lie  rcenpii-ed  clinicailv  at  the 
time.  Ill'  it  may  develn)!  m.  -Ir.uly  ami   iii-iiiiini--lv  as  to  create  no 

'"iri-,  and   remain   lunlelerii  d   inv  years.      hiileeil,   if    i-^  Tint   at 

-•'■'•■  ili-ea-c-  Mrii;iiialinir  iTi  ibi-  niaimer  to 
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iBense.     Some  of  tlicsc  cIiHraoteriKfies  are  pliiiiily  recognisoi]  as  the 
[effects  of  iiiwhiiiiifjil  jTessure  in  the  venuiis  .svatem,  as  tlie  dull, 
tense  pain  of  heputic  congestion,  the  scanty  albuminous  urine,  the] 
hfcmorrhoidiil  congestion  and  fluxes,  and,  in  large  part  at  least,  tliaj 
serous  tranninliiliiins  and  llic  digestive  diaorderis. 

Other  syiriptoins  arc  probahly  owing  to  the  incomplete  eHmi-j 
nation  of  the  normal  products  of  metabolism;  or  to  the  inanufae-j 
ture  and  acvunnilation  in  the  system  of  abnimnal  prwlucls  which^ 
result  from  perverted  fnnctiou  ou  the  part  of  the  stomach,  liver,. 
and  other  cliylnpoietic  viscera;  or  tliere  is  a  combination  of  thesffl 
various  toxiii",  wiib  a  leiweued  supply  of  oxygen  and  other  neces- 
sary nutritive  priiiciides,  thai  may  explain  some  of  the  subjeclivo 
phenomena,  snub  us  ibe  dull,  ujiprcssive  headache,  the  insomnia, 
nen'ousness,  and  in  some  instances  the  low,  muttering,  or  even  ac- 
tive delirium  iK'casinnully  observwl  in  the  fonninal  stage. 

The  dyspno-a  of  advanced  heart-diwase  is  pnibably  a  manifea-J 
tation  of  Imtli  mcchanicul  presaurp  in  tKe  pulmonary  vessels  and^ 
upon  the  lungs  by  llic  ilitaii-d  licart  And  by  hydrolhorax,  but  also  of  | 
<lelicient  .iw^iiiaiion  thmugli  sluggish  bli.w>i!-t1nw  and  from  bron- 
chial obstriicii.iii   by  mucus  and   serum.      Since,   tben,  ^i  many 
factors  enter  into  (he  jmHlnetion  of  ibe  manifold  symptoms  coiu- 
plaiued  of  nr  iiijiuifestcd  bv  sufferers  from  valvular  heart -disease, 
it  is  ui'l  [Missiblr  to  suiisfaclorily  iin-oiint  for  tbein  all  or  tn  explain 
why  sunu'  are  present  in  one  and  absent  in  another  case. 

\Vi'  bavr  al-,.  ti.  rifkon  with  individual  tendencies,  neuroses, 
iuli-renrreu!  atfeclions,  eomplieatious,  etc.,  all  of  which  serve  to 
modify  tIio  loi;itinialf  cliuical  picture.  Fur  examine,  I  recall  a 
cerlaiii  vi'oni:  \\omiin  «bi>  tir^^t  came  under  mv  care  for  an  un- 
■  '■iiii]"n-ared  iiiilnil  reyurgilauon  of  rheumatic  origin  in  1803, 
;nul  \\li.'  ■luring  the  I'usuiug  live  \ears  presenrevl  some  highly  in- 
liTi-iiin;  .nil!  I'u.'/liiii;  pbeui'mcna. 

.\!  iIli  !■,  :;iiiiiiii:;  lii  r-  Ma-  ;in  .irdiiiarv  i-ase  of  mitral  insnffi- 
riin.\  Mitii  -lii;ln  aiKni.i.  hIuiIi  rradilv  virldcd  to  treatment,  and 
-li.'  «.[-  Ii-i  -i;:li[  .'i'  tor  iwi'  M.ir-.  Sli,'  iluii  reapp^'arori.  having 
-lii'vil^  I'l  I'.'ri-  li.i.l  :\  ni'Dvi-ri'.'i'  .■:"  i-hr;i:i:a:;-:;;,  and  Ija.i  ibereafter 
brru  iiuiiiii  .1.  I'l'ili  .'1  uliiili  .■,-,:'.i-;-.  :;i  '■■■  u.  ':<■  iml'.iriuiiate  l.'r  her. 
'  '■iiii|"H'-ar  ■..■n  M  :i-  -.'  :ir;i.'  ;\  1  ,  i  ■;■.  ■ii:ii>!\  in  .■■  ■n-cijiitti.'i-  Lif  a  fresh 
'    '  ■u!  v.^--''i  l'-\.'ni!  i:-  av.iti-  -tarn-,  ai;d  which 
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consequence  of  a  perioariiitis  that  bad  led  to  adbesioii  helweeu  the 
sac  uiid  anterior  cheat-wall,  that  the  pulieiit  nniijil'ci^tL-d  both  ascites 
and  anasarca. 

Besides  this  ver_y  obvious  distiirbanee  of  circulation  she  suf- 
fered grentlv  from  iiisoiiiiiia  and  ji  degree  uf  einivtioiial  instability 
thai  could  reasonjddy  be  coHBidcrL'd  jiy^teriral  and  iriude  her  ex- 
Ireuiely  hiinl  to  ci.mtrol.  Uiit  the  pnrlieiihir  fealure  ilmt  piizzled 
me  for  a  time  was  the  fart  that  the  seereliwii  of  nrinc,  iicanty  at 
nil  tiinee,  became  ahnoBt  siijipresscd  wlient-ver  f<ir  the  sake  of 
sparing  the  overburdened  heart  she  mis  siibjei'led  to  rest  in  bed. 
Whether  or  not  this  was  due  to  the  abolition  of  those  acce-ssory 
nids  to  venous  How  rc-^iding  in  muscnlar  movements^  of  the  lower 
extremities  and  in  deojiened  insjiirarion  inciili'nf  t"  iri-Title  excreisc 
about  her  aparliiicrit  I  could  U'-t  decide,  bur  tlii^  seemed  priibaldo 
itoni  the  subsequent  fact  fhiit  Ihe  enormous  hepatic  engorgement 
and  ascites  did  not  disappear  until  she  was  given  a  course  of  re- 
si.*!  a  nee  exercises. 

Pari  jiassii  with  this  removal  'if  tlic  meehanical  hindrance  to 
circulation  the  insomnia  vanii-bed  and  her  normal  mental  state  re- 
turned, (.'ompeiisation  was  ul  lenglh  repiiucd  and  retained  for  a 
uuniber  of  monrhs.  Si."i  mmitlis  hili-r,  hcwcvi-r.  she  sudilcnly  de- 
velojwd  an  excruciating  and  obstinate  neuralgia  in  the  course  of 
the  right  braehiiil  jilexTis.  for  which  I  could  discover  no  aijcciuato 
raiwe,  and  whieli  resisted  all  treatment.  It  wii>  accompanied  by 
cough  with  scanty  mucous  exjiccloratiim,  of  w!]ich  repealed  care- 
ful examinations  of  the  heart  uiul  lung*  failed  to  delect  any  cause 
aside  from  ibc  .jld-?ilauding  valvular  lesion.  At  length,  discour- 
aged by  her  failure  to  obtain  relief,  flic  rchirued  In  her  huiiic  in 
tile  country,  where  during  the  next  few  weeks  she  pxi>cclorated 
masses  of  tenacious  'puliuu,  which  were  said  wln-n  pui  in  water 
to  spread  onl  and  hmk  like  the  branches  of  a  tree.  Whether  tliis 
was  an  instance  nf  tibriuous  bronchitis  or  nut  I  cannot  say,  but 
certain  it  is,  that  when  finally  her  brnnchitis  subsided  her  neural- 
gia also  disappcnred.  I  have  alway."!  Iielieveil  this  was  a  maulfes* 
talion  of  infection,  since,  as  \vc  know,  cardiac  patient*  arc  |iarticu- 
larly  prone  to  obscure  infections,  and  that  the  neuralgia  could  not 
be  rf^rded  as  anywise  a  symptom  directly  Attributable  lo  lier 
heart-disease. 

The  next  event  in  this  patient's  series  of  experiences  oceurrcd 
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by  Dr.  William  Wcldi,  wliit-h  wan  read  at  tlie  aesaion  of  ilic-  Asao- 
ciatioii  uf  Aiiii'ricari  I'livsii-jjiiis  jii  llKXi.  Wi-k-h  wiis  iiLilc  to  cnl- 
leet  bin  :iS  rocunlfil  iiittiaiiti's,  incluiliiig  lii.*  uwn,  (illlwugli,  us 
etatc><l  by  liiin,  the  cumiilioii  probubly  occurs  more  often  lliiui  it 
U  recogiiistnl.  Of  tLnse  iiS  fuseis,  all  Imt  4  iiivulvcd  tlip  veins  of 
iLe  iip[K-'r  fxtrt'iiiitios  unJ  m-t-k,  a  fat:l  wliicli  It-mis  Ui  it  inlJi- 
lioniil  iiiKTfSt  ami  iiii|iurtaiiec'.  Twenty-two  fast'ii  riliowoil  tliroiii- 
boais  of  tiie  left  side  aloiit-  15  tiim-n,  bilatonilly  8  times,  while 
only  twiee  was  it  eonlineil  to  tljc  right.  Wclcli  found  thai  the 
ill  rum  bus  is  might  bt*  limited  to  the  vejus  uf  the  ami,  to  those  of 
the  neck,  or  might  involve  all  the  veins — that  is,  the  siiiJcrior  vcnii 
eava,  the  innonjinate,  liotb  inffi-nal  and  external  jngular,  snli- 
ohiv'iiiii,  axillary  and  liriii'liitil,  iukI  even,  a*  in  one  case,  the  snpe- 
rior  rhyroii!. 

Altlioiigli  ihromlKisiB  may  and  does  sometimca  occur  in  indi- 
viduals :*iitri-riug  fruiii  I'hriuiie  a  rtcrio.-fi'lercmi.s  aiirl  m-jijirilis  yt't 
in  Welch's  :;>  ease-t  then-  was  in  every  instance  valvular  disease 
as  follows:  Alitral  regurgitation  D  limes,  mitral  stenosis  alone  (i 
time.-*,  mitral  sienosi.'i  with  insiiHieieney  0  rinn's,  and  aortic  regur- 
gitation with  relative  iiiiiral  itieumpetetiee  once.  In  Id  instances 
there  was  asswialed  aortie  and  mitral  disease.  The  thrombus 
wa8  eitl«T  red  nr  reddisli-gniy,  nud  ullbuugli  in  some  iiisranees 
it  was  softened  at  its  centre,  il  for  the  niost  part  was  firm  tliroiicli- 
ont.  and  uechided  the  vessel  e.setriiiiiig  at  its  <-xtreinilies.  In  one 
case  it  was  a  "  wall  thronihni?."  It  is  also  iuteresling  to  note  that 
the  thrombosis  ajipeared  to  have  U-guTi  rit  the  lower  end  of  the  in- 
ternal jugular  ill  fiioric  inr>Iaiiees  in  whieli  ii  iuVolve<l  llie  cervical 
veins.  This  fact  led  Wi'leli  to  omeliide  that  the  furiiiation  of  the 
thrombus  was  favoured  by  the  |M-culiar  aniitoinieul  arrangement 
of  the  ei-rvieul  vein-  on  ilie  h'fi  nidr,  together  with  the  conditioos 
governing  the  hlood-llow  in  them. 

As  iK)inted  out  by  Hanoi,  ilu-  left  innominate  vein  is  hmger 
and  more  oblitiue  than  the  right,  which,  together  with  llic  right- 
angle  jiinetitui  of  (he  left  iiLternal  jugular  with  the  .■'idicJavian 
and  the  liulliuiis  expansion  of  thi>  internal  jiit;nlar,  favours,  in 
Welch's  opinion,  the  formation  nf  eddies  or  whirling  enrreuls  at 
that  jwint,  ami  tlins  fnrtliers  the  dcvoloimieiit  of  thrombosis. 
Moreover,  he  thinks  there  is  probable  prc-sure  upon  the  sub- 
ckviun  vein  by  the  dilated  left  auricle  and  dilated  pulmonarjr 
U 
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Tfe'iiw,  *o  that  etRnlatioo  in  ibe  (vrrical  utd  snn  vems  beonneft- 
extrcntH-lr  ■Ing^iah,  aifl  thus  prot-vks  another  ^Ttmring  {actor. 
Fin^Uv,  ia  r/oe  of  his  c&h«  Welch  was  able  bv  eultiire^  to  i'leotifr 
ibe  fTrept/icriecDs  propane*,  wliieb,  be  thinks,  wamnu  tb«  bvpjtii- 
€$fu  thai  in  (beae  cues  there  is  an  infe<?tioti£  origin  for  the  thriim- 
lyxii,  a  ooncliuion  vfaich  is  itrengthened  bv  recmi  ob^erralioDs 
ffoirif;  to  fboiar  that  to  a]|  ca««8  of  venous  thn>mbo6is  thetr  if  an 
JDfetrtion. 

In  m^  rase  there  is  good  reason  to  believe  that  the  patient  was 
still  •luilering  froin  naab  iiifecfion,  for  she  Lad  but  a  few  iveeks. 
earliffr  (f'jne  through  with  what  wa^  called  rhtuniatlmi  hv  her 
bor(n_-  iihv'iirian,  vM  whioh  tnxy  verr  well  have  been  a  strepto- 
cxy^u.'^  infeotioR,  tvhieh  st>  often  presents  the  appearances  nf  artic- 
ular rheiitiiatifnn.  Moreover,  there  were  three  ^mall,  di^tinrtlr  io- 
•liirauil  Ivinphalie  glands  situated  jti^t  abo^'^  the  left  clariole.  near 
the  <^iiitfr  loriier  of  the  left  fterno-cleido-aasstoid  muscle,  while  the 
jialiint  rliMpjiivHl  a  slight  elevation  of  toinf>eratiire.  lii  other  re- 
B]«-'-ii  my  ca.-*  <f<inf'jnjieil  with  the  most  of  Welch's  rc|uiremeuis 
— tiuiijrly,  she  was  a  lenialt.  '.-f  but  twenty-three  years  of  age,  and 
wii-  a  r-iitFi-riT  from  mitral  disea&e.  Her  s^Tnploms  too  were  char- 
H'-t'ri-tic  in  the  tor.-aliitatioii  of  the  ttilema  to  the  affected  arm 
ln-jirw  ilii-  liwufion  of  iht-  ilir'iii]lrf.;!«.  Sin-  ili'l  not.  however,  suffer 
jiiiin,  at  I'a:^t  not  at  the  time  the  interesting  condition  was  de- 
t>''ii'l,  il]i-  '.<'i-Iiii|efl  vein  was  not  tender,  and  I  faile(!  to  discover 
any  ii]tari;'iij''rit  and  tcndenK-^s  i^f  the  lyiiH)!]atics  of  the  .irm,  as  ia 
ofiiu  ]in-irit,  II  siii'd  existed,  tlicy  were  iiiddi-n  from  nliiier^'a- 
liot]  Kv  rill'  (idi-i]ijit'iii>  I'oiiditinn  of  tlie  cxtremily.  Wek-li  states, 
fm-.iWv,  iljiir  ir]  at  lea:-t  "in,-  of  tlic  cases  cjllt-i'tcd  I'v  him  tlicre  was 
ijiil'l  ihliijiiiji.  u'lii'*]i  '.va-  attributed  to  ilio  i-crebnil  udi'iiia  discov- 
er' 'i   ^ii   'Ik-  aiirii|)-y. 

Ill  ill''  iM.incr  of  tiji-  i!iat;iio-]-  of  ilii-  fumi  m1'  von. hi-  ilirom- 
\hi-'\-  tlji-re  i-  iir,  ilifiiciiltv.  |iri)vii|<-il  tlje  liirmi, !>,.-.,  il  \i  in  ,-ati  lie 
fill,  aii'i  'vi-ri  'A  111  (I  111  it,  -irii'ily  !■  ■'■;!!  i;^i'r|  ilrnp-y  in  i.n,-  aii,,  ,,r  one 

side  ipI'  flic  Ijecl;  n-ri'|ei'-  liii'  exi-ti  (ir-e  nt  :  bl'i  Mill"  i-i-  \.-]-\  likelv. 
.Veverfliil'--,  aeeurdili;;  \<>  ll:ilii>r,  llie  L;real<r  len;;lii  ;iii,!  ,  .1  .lii|iiitv 
of  tlje  li-fi  iiili'imiliati;  vein  may  -Miuetiiiic-  iMii-r  imil^Hira!  and 
r-ifiiin-eribed  ndrma  C-ven  wiieii  vcin.ii-  lliri']iil"-)-  i-  ij.it  I'l-e-eiif. 
Tlie  ]iroj;jio-is  i-  mit'Livmralile  lo  rceov.'ry  from  i]„'  ,]i-,,|wv  if 
llic  veins  arc  extensively  plug^'cd.     If  the  tlirniiibosis  i-  \„>:  com- 
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plete,  or  is  of  limited  extent,  it  ia  possible  for  collateral  oirtiiJatioii 
to  l«.ri>Tiit'  i-«tal)lislK-il  iiiul  iili»»rptiori  to  tiiko  place.  Finally,  llie 
cwmiitioii  is  liki-l_v  to  ocenr  in  ilie  tcnahiiil  stage  of  the  viilrulnr 
disease,  and  if  vcr^-  oxlensive  it  mav  contribute  to  the  patient's 
dealh. 

It  is  not  common  for  patients  witli  dironie  vnlviilnr  dls^case  to 
suffer  fri^m  rnibi ilium,  and  vet  sudi  n  iioasibility  ^bonld  ahva^ya  be 
borne  in  mind.  It  h  stated  tliut  i^ucli  an  oeeurrenoc  i»  mope  fre- 
quent in  mitral  than  aortie  di-fa-c;  and  I  have  nnder  idwerva- 
tion  a  fcnialf  patit-nt  willt  mitral  insiiHieient-v  who  has  perma- 
nent ciintruetiire  of  the  fingers  of  tlic  left  Iniml  and  but  partial 
use  of  the  arm  as  a  result  of  an  emhohiB  that  was  thrown  off  pre- 
sumably frtmi  lii:-r  milml  vulvc  nciirly  six  year*  ojro.  Tin?  symp- 
toms of  emlioliriin  are  nnniilly  itiiil  to  lie  ]iain  in  the  part  wliere 
the  plug  lodfjes,  naiiscM,  ami  •.■vi\  vnniilirijr,  a  chill,  and  riac  of 
tciripcriitnre.  Tn  jud^'c  frmii  ciisi>-^  ui  eird"ili-.|[i  nhsiTVCil  in  acute 
endneardiiis  and  from  pulmonary  iufarcls  1  should  say  that  pain 
in  the  atTccIcd  pari  is  ihc  most  c-onstanl  symplnm. 

The  splenie  artery  is  a  freipient  seat  of  endiolism,  and  it  may 
well  be  thai  the  Iransicnl  pain  frnm  wtui'h  cardiac  paliciils  not 
infrcipicnlly  comphiin  in  (lie  region  i-f  ihc  splccu  may  In-  of  ibis 
origin.  It  is  un.-iafe  to  make  sncli  a  'liaynosis.  however,  unless  one 
can  detect  cnlar;;cTncnl  and  tcndcrm-^  <•(  this  orfian  folliiwinj;  ibc 
pain,  'rbir*  is  cmplta^'i/.i'd  by  tlic  fai'l  thai  thi'sc  patients  are  very 
prone  to  sudden  and  i^harp  pains  nf  a  neuralgif  character  in  various 
»tuuiioiii>,  particularly  In  the  idi'donicn. 

I  recall  an  initancc  that  was  narrat<'d  to  me  by  an  uphlhal- 
rnoloftist  of  sudden  blindm-ss  of  nnc  eye  rcsnlriiij:  from  ilur  plug- 
ging of  the  retinal  artery,  and  as  the  lady  possessed  a  blowing  sys- 
tolic apcx-iriurmur,  the  ciidiolui?  was  tlinugbt  to  bnvc  been  a  minute 
vegetation  fnnu  her  mitral  valve.*.  I  have  also  been  inforJiicil  of  a 
young  lady  with  valvular  diecase  who,  upon  awakening  one  morn- 
ing, was  found  to  have  lost  duriiiy  the  night  all  recollection  of 
certain  member*  of  her  own  family.  This  peculiar  lapsi-  of  uicm- 
ory  was  attributed  by  her  irn-dicul  altendiiiil  t-i  ctidjoli^iui. 

Pulmonary  infarcts  are  not  at  all  uncommon  in  ea»08  of  ad- 
vanced valvular  disease,  and  arc  evinced  by  sudden  acute  pain  in 
the  affected  lung,  logerher  wirli  frcipieiil  cough  and  the  spitting 
of  clear  blood.    Theae  cases  must  not  be  confounded  ivilh  instances 


of  ha'iiioptvsta  due  to  ^uililon  iiicroa^  of  pnlmonnry  oongp»tion,  as 
not  seldom  occurs  in  mitral  patients  who  have  overtaxed  cheir 
liearte.  In  these  c»i«e»  ihtr  history'  of  Miinc  exertion  arxl  thu  ub- 
stfiice  of  sudden,  sharp  pain  will  iiftually  aid  in  the  differential 
diagno§ii%  Embolism  of  the  middle  eerebral  artery  is  attended  by 
*uoh  niHiiifcst  »yniproiiiii  tiiat  there  is  usually  but  litlle  difficulty 
in  di^tennining  the  cause  of  the  pbciiomona. 

In  u  single  in^tiitioe  T  have  observed  the  conjunclion  of  true 
epilcjisy  with  valvular  disease.  The  patient  was  a  roan  of  about 
forty  who  presented  well-innrked  signs  of  mitral  at«no»iift.  His 
valvuljir  lesion  was  of  rheumatic  origin,  and  his  con^'uLsions  ante- 
dated his  cardiac  disease  by  some  years.  There  was  every  reason 
U>  conclude  thnt  the  assoeiatiuu  of  these  two  affections  was  purely 
accidental  as  regards  their  etiolog^y.  The  fits  were  tmually  excited 
by  indiscretions  in  diet,  and  required  broiiiidos  for  iheir  contro!. 
Aliliougli  never  arisuming  any  causative  relation  lielweeu  the  two, 
I  yet  believed  they  exerted  a  deleterious  influence  u}>on  each  other. 
I  ntn  very  certain  that  the  e)>ilepsy  affi^ered  his  inirral  disease 
unfavourably  by  serving  to  maintain  and  aggravate  the  dilatation 
of  the  cardiac  chiiniber!*.  Such  cases  as  this  are  not  to  be  regarded 
89  inataucea  of  cardiac  epilepsy,  which  term  has  lieen  employed  to 
designate  attacks  of  pracoRlial  pain  necoinpanicd  by  loss  of  con- 
seiousne-'«s  and  succeeded  by  twitehings  of  llii'  muscles  of  the  face. 

The  Bssociati<)n  of  epilc]>sy  iind  heart-iliscasc  in  my  case  serves 
to  prnplia»ize  the  fact  tliat  valviilnr  diseaHCs  may  be  ooniplicatcd 
ftml  Imve  liicir  clinical  picture  modified  by  other  Affections.  I 
speak  of  this  because  inexperienced  physicians  are  apt,  when  treat- 
ing patients  with  valvular  disease,  to  attribute  all  eymptoras  to 
the  cardiac  complaint. 

Cardiopaths  fretjuently  become  unamiic  and  neurotic,  hysteri- 
cal or  neurasthenic,  and  then  couiplain  of  all  eoru  of  scnsatioue, 
vlavh  it  is  clearly  impossible  to  attribute  to  their  valvular 
afFcction. 

The  French  describe  what  they  term  "cardiac  cachexia"  in 
distinctiou  from  cardiac  aifthcnia,  and  which  is  analc^us  to  the 
CAcbexias  of  nialigiianr  or  luherculou*  tti!»ea*o.  They  ascribe  it 
to  some  chemical  change  in  the  blood.  Tl  is  not  at  all  uncommon 
to  seo  cardiac  patients  who,  while  presenting  no  very  marked  symp- 
toma  of  cardiac  inadequacy,  yet  display  an  appearance  of  mal- 
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nutrition  tlial  niiglil  no!  inn|it)y  be  teniied  a  oai-lioxiii.  In  such 
there  are  nften  s_vui|tionis  of  ueaknes^,  inability  to  take  and  a^^i^iiii- 
iliite  food,  Htid  vuriuu*  other  features  that,  even  if  referable  pri- 
luarilv  ic>  a  vaKiilar  defect,  are  iievcrtLeless  niiributable  to  their 
general  state  rather  than  to  their  heart. 

Piitieiits  witfi  valviihir  ■li^-i-itsi-  -..iiieiiitie^<.  heeomc  xietinis  nf 
atiaekii  of  palpitaiinn  and  [imiurdiit)  ]iaiu  that  pinei-  them  in  ihu 
category  of  cardiae  neurost*,  iihh<>iifi;h.  strictly  i-peakiug,  this  term 
Khouhl  !«•  a]i[>li('d  m  ca^c;.  in  wh'uAi  the  attacks  are  independent 
of  any  diseoverahle  heart-' 1! sea se.  At  -^ueh  times  there  iniiy  even 
be  irrepilarity  or  imennillcnee  of  the  [lulse.  This  is  naturally 
tliotight  due  m  tJie  cardiac  lesiun,  and  yet  it  may  hi-  wlmlly  iudc- 
(lendent  of  the  heart  disorder,  bfing  the  result  of  sojue  luxiu  per- 
hii|ii^,  or  of  .*i>nie  iili-cnre  nervous  eMiriitiun.  Tins  is  proved  by 
the  observation  that,  when  the  attack  sub!;idc!<,  the  heart'*  action 
returns  lo  its  fonuer  re^ndar  iiinl  iniii'iui]  stale.  I  recall  ^ucli  an 
iu^tauee  in  a  yuunj;  man  w'uh  ii  iiiilriil  rcgurgilutioii  who  was  sub- 
ject to  attacks  nf  palpitation  tlial  luvarinldy  threw  liini  into  u 
pi'rfwt  panic  of  friftlit  and  ajipivheiision.  Vet  when  his  attacks 
subsided  he  resumed  his  nrdiimrv  duties  without  a  syni|itoni  of 
hi!-  curdiiie  lesion. 

I  am  in  the  habit  of  assuring  ?uch  pntienu  that  tlicir  attacks 
of  palpitation  are  nut  in<lieHtivc  newsiirily  of  a  seriou-  state  of 
the  heart— for  per»on>  witlidtt  iiiiy  demonstrable  cnrdiue  clisea^e 
often  miiniffst  sinular  dii-iurbaiiec — but  that  hceause  the  heart 
ifi  not  structurally  s<iund,  it  is  more  easily  thrown  out  of  bitlaticc 
by  iudiftesiiiiii  <ir  i>iln-r  enudirion^  that  wniiM  unt  lit-  iiniieed  were 
it  in  [K-rfeet  hcidlh.  N'llhinj:  in  worse  ior  riirdiii|Fiillis  than  to 
(ret  into  a  stale  -it'  iutt'oitpr-etldt)  nnd  eon-timr  iipjirebt'n:*ion.  I 
have  known  sotuc  who  were  so  alarmed  nver  iheiv  valvular  defect 
that  they  iiii{:hl  be  *ai(l  to  be  ■|)ii>se>se(I  by  a  veritalile  phobia. 
Sueh  paiit-nis  uot  nidy  iuia^ine  all  sorts  of  syinpIouiM  that  play  no 
part  in  the  clinical  hi-tory  nf  thoir  particular  lesion,  but  they  are 
afraid  lo  venture  nut  idone  le*t  they  f;i-t  an  Hllaek  or  be  bmught 
hiiiiie  dead.  Tlic  medieal  inivi-iM'  -hould  ihevefore  carefidly  dis- 
tinguish syui]iIoiiis  due  to  ihe  vutvc-defeets  from  those  that  lifilong 
to  Honie  a.ssiieiated  di>rirder,  and  i-easMire  llie  patient  accordingly. 

Before  coitipletin^  lliis  subject  I  desire  to  add  a  few  remarks 
coiiccniinj^  deraiijienicnts   in   lliu   rliythni   of   the  heart's  action. 
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Irregularity  aiid  mterniitlence  of  the  pulae  are  common  in  all 
fiiniis  uf  valvular  <iisfjii»i',  vcl  tJK-v  are  bv  no  iiienii^  always  ob- 
Berveil.  Tlie  regular  miil  rlivtluiiic  coHtraption  nf  the  heart- muscle 
ik-IK.-iuls  ii[Kiii  its  ffci-iving  regular  ami  iiniforui  »tiiiiuhitioii  bv 
the  prcaeiice  of  llie  lilrwHl.  Doubtless  there  are  many  disturbing 
faetors  of  which  we  are  vet  iiiinn-aiit.  niid  which  niiiy  \te  transient 
in  Hclion.  such  as  (.■motiuuiil  cr  other  ii]ii>uUer^  aeliiij;  tlinnigh  tlie 
nervous  sj-steni,  toxins  of  various  kinds,  etc.  But  aside  from  these 
there  are  degenerative  or  oilier  altenuions  of  the  cardiiie  muscle 
itself  (hat  li'ad  In  arrliythitiia.  Snch  a  persistent  deraugfitient  of 
the  pulse  is  tlierel'ore  an  uufavcnirahle  omen.  It  is  quite  likely 
to  he  ob!«erve<l  in  niilral  disease,  partieiilnrly  regurgitation,  it  is 
said.  AVliy  llu-  i^*,  i;-  nut  eli'ur,  iinh-ss  it  is  dejiendent  Ufwn  dila- 
tuliou  ur  (iegeueratiun  uf  the  aiirieh's. 

A  mere  luck  of  uniformity  in  tin*  force,  volume,  and  frequency 
of  the  pulse-waves,  to  which  form  of  arrhythmia  is  applied  the 
term  irregidarilv.  i<.  fnr  le«i  ^eriwus  than  iutenniltenee,  by  whieh 
is  nieant  il  dropping  out  of  muiic  of  the  pnlse-wuvos.  This  lat- 
ter niiiy  he  due  to  actual  inlerinis,-.innH  in  the  eardiao  contrac- 
tions or  il  may  be  caused  hy  ibo  failure  -if  all  llic  hlood-wavoa  to 
reach  tin-  wri->T,  tlu-  heart  ilM'lf  iieatiiig  regularly  all  the  time, 
althfiugli  with  nneipial  force,  iliiny  interesting  varieties  of  pulse- 
rhylliui  have  hL-eii  de*cril>i'd,  hut  1  do  not  know  that  ihey  possess 
any  special  clinical  signilicanee  aside  from  the  faei  i>f  their  Iteinp 
an  iudieatiipu  of  dis^irdercd  cardiac  aciiini.  Thus  iinlftii.i  iiUmmiis 
is  a  term  I'mployed  to  describe  nn  irregularity  eonsit^ling  in  the 
uppearaiici;  lir^t  nf  n  largi-  and  (ben  nf  a  small  wave  that  follow 
eai'li  either  in  regular  succes.-ion.  When  the  pulse-waves  occur  in 
pairs  that  are  separated  hy  distinct  intervals  they  are  spoken  of 
US  pul.-ius  hii/aiiiiiuif,  and  when  in  groups  of  three  as  pulaus  tri- 
il<'iiiiiiii-<.  I'lihii!'  iiili'iriilriiv  ur  oilfidifmi.i  deiiules  the  occur- 
I'eiiec  or  interpolation  of  uccasintial  .*uiall  wave*  lietweeii  ihi-  regu- 
larly incurring  large  waves.  I'nlsu^  tnidus  is  a  slow  ]»ulsc.  mag- 
iiim  a  large  jnilse.  ji'irvus  a  simill  pul'^e,  ele. 

The>c  variatii>n>  may  ciist  alone  and  for  a  eniisiderahle  time, 
or  they  may  lie  blended  and  display  their  individual  eliaraeters 
for  but  a  few  second*;  so  that  «  puUe  results  that  i»  jilrikingly 
irrcgiiliir  and  ditficuli  or  itnpossilde  to  ennnt. 

It  ha-^  Wcu  my  oliservaiion  that  wlicii  a  patient  with  organic 
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heart-disease  displays  a  persistently  arrhythmic  pulse  he  is  usu- 
ally not  aware  of  its  existence  by  any  sensations  within  his  chest. 
On  the  contrary,  persons  with  so-called  functional  derangement 
are  very  apt  to  experience  a  sensation  as  if  the  heart  jumped  or 
turned  over  whenever  it  intermits. 

In  studying  the  pulse  in  any  ease  of  valvular  disease  it  is  not 
only  necessary  to  observe  ita  rhythm,  but  one  should  take  particu- 
lar notice  of  its  force  and  volume.  In  conditions  of  stenosis  the 
pulse  is  very  likely  to  be  small  and  of  poorly  sustained  tension, 
showing  that  the  arterial  system  is  defectively  flushed.  In  some 
cases,  however,  of  mitral  stenosis  the  pulse  is  small  and  tense  in 
consequence  of  obBtniction  to  the  flow  of  blood  out  of  the  capil- 
laries. Peculiarities  of  the  pulse  of  aortic  regurgitation  will  he 
dwelt  upon  at  some  length  in  that  section. 


CHAPTER    VI 
MITRAL    REGURGITATION 

Bv  tliU  tomi  U  lii'^ifnintcii  an  al>nnrnial  e:M'ape  or  lealci^^  of 
hlood  frtmi  ilic  oax-icy  of  ilio  left  vcntrii-lc  thrtnipli  lb*  lefl  au- 
riculu-vi-ntricular  orilice  intn  thu  Ifft  aiiride.  Siieh  regiit^lation 
ninv  lie  iJiii-  lo  ^I^n•^llrlll  ilcfn-i  of  ilic  valves  or  to  their  relative 
iiicompeleiK'e  from  •lilaiiitioi]  uf  tlie  v< ■utricle,  or  to  im|>erfwt 
ftiiu-liuii  •>ii  the  ]>nri  uf  their  iiiiiM-iiIar  ii]i]>nmtu>.  In  this  chap- 
ter will  1^  enii.-i(Iere>i  only  the  fomi  due  to  valvular  Jefwt. 
Other  lemi^  a|i))Iieil  to  thi^  <li<eaK^  are  mitral  iiicoiiij>ete>i«e  or 
iiiTiiit1ieii-iu  y :  hut  iDii^miieh'  a$  the  term  re^nr^lation  h  more 
eoimnoiity  ■■m|ih>ye<l  i»  ihii'  eoiintry,  thii'  i$  the  one  thai  has  been 
M-i.,'!..!  iiml  i>  jir<ferred. 

If orMd  Anatomy. — The  ^tnirtiiriil  ehiiti^^  of  the  mitral 
valve  |ieriiiitiiiii:  re^iir>:iiiiiiiiit  of  ilie  blond  are  mniiily  ibicken- 
itip  I'f  ihe  eii'i"*  wilh  increiiMil  riiiitbty  that  [ireveiit*  jHrrfeCt  t"©- 
uplKtioii,  or  the  ^h»rieiiiiii>  »r  reinieiiitn  of  one  or  both  of  the 
leutlel^  ill  Mifb  II  wiiy  iiTT  to  [H-riiiil  the  retliix  of  blood.  Tho 
>epiieiii^  liKie  their  m>nuul  |>iiiki^li  triiti>)>iireiit  ii[>{iearanoe,  thin 
delieaii'  fei'l.  tiii<l  hwomv  ibiekiintl.  -^liff.  iiti.l  of  »n  njia(]m'  whitish 
or  (:rji\i^li  ei-tour.  t'ontraeiion  .-i  the  tibr>>i>;r  tis.*iie  may  eaii^e 
reirai-lioii  or  "borteiiiiij:  of  oiw  or  U-tli  <»f  the  <•«?]>*,  or  curling  of 
their  itlsi-^  in  u  maniu-r  i.>  imvetit  itTivttve  ebiMir**  of  the  valve. 
In  the  viiUiilnr  di»eit.e  fi'lb-wiuj;  acute  eixh^'anliii:'  the  shrivelled 
aud  often  ealeiliiil  ■-■■iiiaiii!'  of  old  Vt7-etit(i>>ii»  may  U>  found  on  the 
Aiirienlar  Mirfaiv  of  ihi-  valve  alonj:  the  line  of  muximiun  contact. 
When  ihi'M-  old  vti;tm[ion>  iin-  iiiinii'r<>n:>  i!n'  miiral  ring  19  tisu- 
ally  libroii^  and  eonlroeii.!.  hiolili^  to  :i  eondilion  ol  stenosis  us 
well  as  niinrjiiimi.m  iFip.  :UV  Very  eonimonly.  also,  the  len- 
dinoii^  I'or-l-  an-  found  irn're  i-r  h"*  iitaited  lo^'iher.  *tilTeiieJ.  and 
(hurtetiol.  *4>  a*  to  "lill  funher  iiiterfen'  wiib  i-erftvt  netion  of  the 
valve,  Thv  deiKv^it  of  ealean>>ii!i  mniler  U  b^*  ■•' 
•id 
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the  old  vegdntiiins,  Imt  luav  uffct't  tlie  valve-cusps,  the  chorda 

Ipndiiiii',  or  even  iho  jimral  I'Tnlnciirdiiini  in  flip  nfiglilir.nrhood. 
in  fuct,  the  di'posit  ol'  timc-saltw  uiay  in  some  instances  be  ao 


Kilt.  M.— ^'ll"ll'^  i'iHii>iTHi*  ipf   MitkaI.  Vai.vk,  i-tiiix.   lti,r.trn,in.ii.i>  ami 
< 'BFriiiu-iioM,     J.itrr  AiKi-ji.ti  lit-  et.r.^  j<ii<nLi'Ti:i>  /,*\\ 

extensive  aa  to  convt-ri  llic  nitii-c  valvnlar  a]iitnriiriis  inio  a  lirni 
i-alcarcoiis  iiinss,  having  no  rcBcinljIiincc  wliati.-vcr  to  tlio  urrf;imil 
structure. 

The  local  clianffi-i  In  tlif  ciidiiciirdiinii.  Iiuwcvcr.  fi-rni  Imt  n 
0Uiii]i  jitirl  iif  ill!'  iiinrliid  cliniigi-^  fi-iimi  in  a  caHC  «f  mitral  in^iiHI- 
ciency.  The  changes  in  the  circnliilinn,  ami  ijie  effect  on  the 
heart-wall  and  un  lln-  <iIIut  <prL'niis  "f  llie  Imdv  lliiil  wi-ri*  cniiriid- 
crcd  in  a  (;cneriil  wav  iin'ler  chrnnic  I'ndtieardilis.  lake  ]ilai-e  hero 
and  reqnire  dea<'ri|>ti(in.  Wliencvcr  mitral  rcpirnitatitin  ix'curs  & 
porlion  of  tlie  content!*  of  llic  left  ventricle  is  forced  hack  dnring 
Bvalole  into  the  left  aTiricli-,  wlilch  nl  the  same  lime  Is  p'ceivinfi 
ths  normal  thiw  of  Idond  fniiii  tlie  pnhiionic  vritiii.  Tlie  cliiimiier 
is  conwi|ncntlv  surchBr;j;ed,  and  as  the  two  streams  enter  it 
dnrinfi  its  diastole  it  Iwconics  ovcrdistcndcil.  At  [he  ssimc  time, 
in  conseqncncc  of  its  diliilati'in,  the  auricle  lias  greater  work 
to   perform    in    einiitying    itself    of    tliis    increased    amount    of 
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blouil,  mill  in  aecordaiicc  with  the  physiologies!  law  that  an 
orgBn  which  has  increaaecl  work  to  do  will,  m  long  as  its  nutri- 
tion is  uniiiipiiirfil,  iiuiiiifot  infruasfd  |>ower  for  work,  tho 
Willis  of  tin*  aurii'K-  nt  IciigTli  lici'mne  tliicker  ami  stronger.  lu 
time,  therefore,  the  auricle  coniee  to  be  both  hypertrophied  aiid 
dilated. 

If  These  changes  in  the  eircnlation  come  on  slowly,  and  time 
i^  atTunied  for  i-'>iiniL'ii»iitury  i-liinige.«  in  the  heart  to  develop,  the 
tmtritiun  of  the  heart -iniiscle,  ami  indeed  the  integrity  of  the  cir- 
cnlaiicii,  may  suffer  no  serious  injury.  Fnrthennore.  if  the  auri- 
ele  i*  able  lo  tieliver  an  iiierfasc-il  voluine  of  bluwil  to  the  veiUriflc, 
this  chnniher  is  able  to  ili^ehargc  into  the  aorta,  in  spite  of  the 
rcgiu>;iiution.  an  approxiiiuitely  iiorinal  amount  of  blood,  and  ado* 
i|iuii('  iiricrial  I'irciiliiliun  i-  iiiaiiiliiineil.  So  far,  then,  the  by|>er- 
m-phy  and  (lilatjitimi  r.f  iln-  imriele  eoni[ieii sates  the  valvular  de- 
feet,  which  may  euii«-ipu-iitiy  exist  for  a  lung  time  without  pro- 
■  liu'iiij;  liny  inuonvenience. 

If,  hnwi-viT,  tlic  leukutrc  is  eMrenie.  or  if  it  becomes  so  with 
liipse  of  time  and  ihe  anrirli-  i>  unable  to  completely  enijity  itj*clf, 
a  ri'^'idne  remains,  which  interferes  with  the  inflow  of  blood  from 
the  [iiilmoiNiry  veins  Thus  Utkv^  plaee  nn  aeeumuhilion  of  blood 
ll>;ta:'ive  eonjic^iioijj  which,  ticiiti|r  ii:*  inereiiseil  peripheral  resist- 
ance to  the  work  of  the  right  ventricle,  leads  to  hypertrophy 
and  ilibitiitii>ii  of  this  chaiidier.  Moreover,  the  stasis  within  the 
Inn}.'!'  indn<v^  i[i  them  llie  eon<lition  known  a*  brown  induration, 
in  wliicli  the  connc-i.'iivi^ti^:«ne  elenienis  are  inereased,  the  veins 
cngorped,  iind  the  whole  oririin  i*  of  a  dark-brown  colour  in  oon*o- 
(piciiee  of  jiigmeiit  dcpi»iled  by  rhc  dir'iiilcj.'raliiij*  blimd.  In  ail- 
vaiiced  siages  There  may  nl-n  hi'  pulmonary  n'di'uia  and  hydro- 
tlioriiK  from  transudation  of  *eriim  out  of  the  engorged  vessels. 
There  is  always  more  or  less  broDehlal  eongestion  in  consequence 
of  stat-is  within  the  jmlin'inic  vessels. 

Wln-n  at  lent-ih  bh)i"l-pre*.<ure  in  the  pnhnnuary  artery  grows  ex- 
cessive, the  wall  of  the  right  ^■('ntricle  find^^  iT>  work  too  great,  and, 
yiehliug  lo  tlic  Mraiii.  prnnitJ  ililnialion  lu  -nper-ede  hypertrophy. 
Tbisehainber  is  now  unable  to  fully  empty  it*  contents,  stasis  within 
it  grows,  and  at  length  enii.ies  lri<nispid  h-akage  either  from  miis- 
oillnr  ineomjtptenre  of  the  valve  or,  more  often,  from  great  dilata- 
tion of  the  vcntriele.   In  cases  "f  h>ng  i>innding  and  extreme  preiLsnre 
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in  the  pulmonary  artery,  Btrelchiug  of  its  ostium  is  also  occft- 
oiontd,  niiiJ  lend?  lo  reliitive  imliiioiuiry  iiifoinijclence. 

So  Icjiij;  Hs  the  k-fr  uiii'icle  ninl  riglit  winrifle  urc  ciipablu  of 
copinp  aiiccessfiilly  with  tbe  back  wash  from  the  left  ventricle  the 
work  iif  iIk-  rijrht  iuiri(.'k'  is  iioi  i.-<|iiM,'ially  iin'rfascd.  When,  on 
the?  contrary,  ihe  ri^ht  vontride  Iiegino  to  yiehl  lo  ihe  strain,  jmr- 
tifularly  when  it  l>eeoiiie5  dilated,  baek  iiressiire  is  L'Xt-rleJ  upon 
the  riglit  Burielo  and  great  veiiotis  system.  Veins  everywliore 
grow  more  or  lows  tiirgesfcnt,  aiinl  the  internal  organ?  display  tlio 
etTefl*  i.'f  L-nf;orget]ieiit,  Tbe  liver  in  particular  becomes  enlarged 
and  in  time  indnraied,  and  on  section  show's  the  peculiar  mottling 
that  has  given  to  the  organ  in  this  condition  the  name  of  nutmeg- 
liver. 

In  the  stomach  and  intestines  passive  congestion  leads  to 
ehronii"  eaturrli  of  ihc  niuco^u.  and  in  tbe  kiiliioy*  to  cyanotic  in- 
duraiinii  or  even  ehrouie  nepliriiis.  Xotie  of  rbe  internal  vi.-«.'ora 
eseajK.-,  while  (he  vein^  share  in  tbe  dislcnding  ctTeeti-  of  stasis 
and  bet-onie  relatively  larger  tlmii  the  arteries.  Rack  pressure 
creeps  downward  into  llic  vessel!*  of  the  lower  extremities,  and  as 
circulation  grows  still  more  sln<;gish  serous  tranwudalion  finally 
make-*  it^  appeiirance.  (.'omiiienriiig  in  tbe  feet,  dropsy  griidmilly 
extends  njiward,  invades  the  peritoneal  cavity  and  walU  of  it-i 
contiiriieil  visceni.  and  in  extreme  cafe:*  tbe  serous  cavilicii  within 
the  elu-i't,  and  finally  tin-  [ungr.  (  Fig.  li.'i).  Thus  far  wi-  bavi*  I'on- 
flidered  the  secondary  effects  that  are  produced  behind  the  seat  of 
the  original  le*ion.  There  arc,  in  ad<lilion,  eertaiii  effcers  of  iriitr;d 
regnrgitaiion  in  front  of  the  lesion.  These  are  tlie  hypertrophy 
and  dilatation  of  tbe  left  vcntritdc  found  in  cases  of  free  and  un- 
comliined  mitral  insufficiency.  Tbii"  enlargement  seems  rather  re- 
markable at  fii-sf  tbongbl.  since  one  wnuM  naturally  think  the 
chamber  ought  to  be  smaller  rather  than  larger  in  t-izi'.  .\t  one 
time  this  condition  of  byjM'rtriijiliic  ilibitalicm  was  expbiined  ou 
the  hypothesia  that  in  consequence  of  venous  and  capillary  stasis 
blood- pressure  was  increased  in  tin-  arterial  :>ystcui,  and  that  beneo 
there  wai*  angmented  iTilriivi'iiirieubir  pn-.iMire  wliieb  resulted  in 
dilatation,  with  increased  demand  for  work  wiiich  led  to  hyper- 
trophy. 

This  theory  is  now  known  to  be  itieorrecl,  and  lias  been  re- 
placed by  the  following;  Owing  to  the  abnormal  volume  of  blood 
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containeJ  liv  rhe  left  auricle  at  the  close  of  its  diastolo,  this 
chatiiWr,  which  has  beoomo  hvp*rtrophied,  (Hscharges  with  ^reat 
force  an  iiiiTiiiIiirnl  nnioimt  of  blood  into  the  ventricle.     This 
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carily  is  in  a.  state  of  diastole  wlien  it  receives  this  iDrusli,  nnd, 
beiiif;  relaxi'il,  bccoiiu'*  afler  a  time  iHliiteil.  At  tlu?  sanic  time 
il  i*  furiril  u>  liHiidlr  !i  lurgcT  vuhiiiii'  nf  liiuud,  wliiult  il  fan  onlv 
do  bv  miilergoiiig  hyjwrlroplij",  nnil  ihiis  at  last  tliis  v(-iiirii.'le 
couic*  in  its  turn  to  feel  the  eccundary  t-ffc'cts  of  the  cinMilatory 
disturbance. 

In  lime,  moreover,  when  stasis  has  become  overywhiTi-  a]i|inr- 
em,  rhe  k-ft  ventricle  undergoes  still  further  dilatation,  for  whiidi 
it  has  beoonie  pri'iDin-il  by  cci'tain  stri;iMural  (.'iLanijc'w  within  its 
myoeiirdiuni.  lis  inyiicardinni  is  tliibby  uud  i>f  n  bmwn  in.-«lrad 
of  the  horinul  beefy  red  colour,  while  its  fibree  are  found  micro- 
scopically 111  Iw  ledueed  in  size  Hiid  to  nintuin  granules  of  brown 
pipmeiit,  es|ieciiil]y  near  the  nuclf-us.  This  increased  dilataiiori  of 
till-  vciilrii'li-  at  lliir.  time  is  cx]ilaincd  by  some  a*  due  ti>  lln'  bij;li 
blood- pressure  in  the  arterial  s_yi*teni  wcuudary  to  stasis  in  the 
veins,  whicli  nbtioniial  arierinl  litn'iil-prcssure  interferes  with  the 
eaity  emptying  of  llie  ventricle,  'I'liii  if  a  defective  eX]damiti'm, 
however,  since  physioliigieully  llie  abnnrmal  blood- pressure  in  the 
venous  system  leads  to  lowered  instead  of  helglitened  lilood-prcs- 
sure  in  the  arterie-s.  The  dihiliilinn  nf  rhe  left  venlriele  is  now 
due  lo  the  weaknejw  of  its  <i\vti  Wiill,  which  dne^  not  peruiit  it  1o 
Completely  empty  its  cuvity  with  each  systole.  Thus  h  ostsb- 
lisheil  a  residue  whicti  aiiginenis  l!ie  aiunuiil  of  blood  rcceiveil 
from  the  auricle  with  the  next  diastole,  while  at  the  same  time  its 
wail  is  powerless  to  withstand  thi-  dihiiiiig  furc-i-  .if  iliis  stream 
that  i)onrs  into  it.     Thus  is  ai   length  set  up  a  vjeious  circle  in 

consequence  'if  whieh   the  effeii    of  the  original  viilvidur   ii ii- 

pctein'c  inlen^ities  the  re*;nr!;iliition. 

The  typical  heart,  then,  nf  niitr.il  ttisuHicicncy  i*  enlarged. 
The  enlargement  is  mostly  of  ilie  right  venlriele.  and  the  orphan 
has  in  ooiiseiptenee  a  rounded  a(M?x.  The  tricuspid  t^riliee.  and 
often  the  pulmonary,  is  found  lo  lie  wider  than  usual,  owing  tn 
Ihp  dilatation  of  the  right  ventricle.  The  left  vontricle  is  mod- 
erately an<l  the  lefl  aurieli-  L'rr'iitly  etdarged.  while  the  niilnil 
\'alve  shows  ilie  structural  chan;res  already  descrilied,  which  have 
been  the  cause  of  the  whole  tronhle. 

Etiology.- — What  has;  alrearly  been  said  concerning  the  cnusn- 
tion  »f  chnmic  endtx-arditis  applies  <i|ual!y  in  tiilind  insniltcieney, 
«iiice  ibis  w  hut  one  ot  the  uijini  festatious  of  that  ulfectioii.     I  jihiiU 
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lIiLToforc  Diilv  lidO  II  few  genernl  coimtjpnirioiijt  bearing  on   the 
locRlization  of  the  dpforiiiing  procete  at  the  mitral  orifice. 

IiicoitijH-U'in'C  I'f  the  li-ft  iuiri<'»lii-vfiitrinilnr  vnlvc  i*  n  very 
frci|iiciil  cni'diac  uffeclioii — ii*  iiulceil  tbt  most  freqiieut  of  all 
valvular  defeot:^.  Tlii«  is  [tiirtu'iilurly  the  CKtfC  in  oliildrOQ  and 
j'omifi  ndiilts,  fnnniiif;  in  thin  period  of  life  the  ooimterpart  in 
point  of  frwiUL-iifv  of  tin-  scli-mlif  chimgi-s  nt  the  aortic  orifice  in 
[HTsons,  chii-Hv  rjiLii,  piist  luiddlo  iigc.  The  influence  of  ehildlnxMl 
and  yoiiili  in  the  generation  of  mitral  regiircitation  lies  dotibilesii, 
'lot  in  tlio  fact  of  tlic  nfH;  pfr  si%  Imt  in  the  pp'Vnlfiii'i'  in  the 
yiiiinfi  of  those  disen>es,  intlnmiimli<rv  rhenninlisni,  chorea,  and 
the  exiinllieniata.  wliich  evi  up  endncarditis.  The  greater  liability 
of  ilie  uiilriil  tliaii  nf  the  aortic  valves  to  snffer  from  endiM-arclial 
inHiiiLiiiiiiliiin  in  the  earlier  dtrade^  of  life  is  probablv  owinc  to 
thi-ir  bi'iiij:  fxim«cd  to  n-hilivclv  |:reatcr  "train,  which  their  more 
delicate  sirnctnpe  fits  them  less  well  to  endnre. 

A«  rcfiiirds  «'s.  il  is  ficiimrlly  (Stated  that  mitral  re^irpila- 
tion  is  uniiv  fri'iiiiini  uirionf;  nlal(^^  tliini  females,  but  in  analyzing 
«iy  ense-record!*  1  lind  no  preilriininiinee  of  either  sex.  After 
llirowinf:  iml  all  caws  tlmi  from  the  history,  age,  or  symptoms 
cnnnot  be  .infely  consiilered  iis  nrfiiuiic.  there  remain  1:20  cases  in 
vhirb  rej:iirt;itiitiiiii  wh-  ilne  in  oirui'lunil  idlenilinn  nf  the  valves. 
TheiH'  wi-re  ilivided  eiiuiilly  between  the  two  gexes.  Classifying 
thi'se  li'li  i-ii-cs  iHT.irditit:  Tn  dee;nles  lliere  were  G  Imys  and  I!  jrirls 
belwivn  i>ne  and  ten  years  .>f  ai:e.  12  nudes  and  HI  femab-ii  ln> 
tween  ten  and  twenty.  IM  nf  each  ^es  between  nventv  and  thirty, 
li  caeli  between  thirty  and  forty,  and  l.i  males  and  7  females 
I'ver  forty.  Kxanitneil  «iib  ri'f<vi-uce  i.i  rlieiimaiisni  and  oilier 
diMMscN  it  «ii»  found  lliat  :!:.'  male*  and  ','!^  females  gave  a  Instory 
"1  rhenmmioii)  nl.ihc.  I  male-i  ami  ti  females  of  warlalina  alone. 
.1  iiiale>  jiikI  i  fi'iiiabii  t.f  iiK-n^lcA  ah>ne,  1  female  of  chorea  ab>ne, 
whih-  of  mmv  ibnii  one  i|i>eii*e  1  nude  suid  ;!  female*  had  bad 
rlietmiatisiu  mid  M'lirliitiiia,  1  eaeb  bad  had  rheunnilicni  and  mea- 
lib-T*.  iitid  I  iiii'b  rlieiimmi'^iii,  M-arhitina.  and  meat^le*.  2  males  and 
Ti  feniide*  viirliitina  and  measles  -2  tVnuiles  mea-lei  nml  jwrtussi*, 
and  1  f.niiili'  nil  i'..ur  .liwaM's,  2  mah-<  and  .'i  feinaU-*  ehorca.  in 
eombinati.iii  with  Mtnie  of  the  <.iher  .liwa^w:  mentioned.  Two 
male*  gave  a  bi>t..rv  ..f  venereal  disease.  Of  tile  reinainini;  cases, 
in  whieh  no  detiiiilo  liistory  of  prevlou*  Aieaate  ooidd  be  elk 
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the  organic  nature  of  the  lesion  waa  rendered  probable  either  by 
the  existence  of  arteriosclerosis  or  by  the  youthful  age  of  the  pa- 
tient and  the  absence  of  ansemia  or  other  factors  pointing  to  a  rela- 
tive mitral  insufficiency. 

Symptoma, — The  presence  or  absence  of  distinctively  cardiac 
symptoms  depends  upon  the  degree  of  the  leak  and  of  the  com- 
pensatory hypertrophy  that  has  been  established.  Consequently 
we  have  to  distinguish  cases  in  which  subjective  manifestations 
of  circulatory  disturbance  are  wanting  from  those  in  which  there 
is  more  or  less  evidence  of  cardiac  inadequacy.  In  the  former 
class  such  symptoms  as  are  complained  of  are  probably  referable 
indirectly  to  the  valvular  defect,  but  are  nevertheless  SHch  as  we 
encounter  in  persons  without  disease  of  the  heart.  In  some  in- 
stances they  direct  the  experienced  physician's  attention  to  the 
possibility  of  mitral  disease,  while  in  others  they  seem  to  point 
rather  to  disorders  of  other  organs,  and  the  discovery  of  the  re- 
gurgitation is  accidental.  In  such  cases  the  individual  first  learns 
of  his  malady  on  applying  for  life  insurance,  or  upon  subjecting 
himself  to  physical  examination  preparatory  to  athletic  training,  or 
upon  consulting  his  physican  for  some  trifling  ailment.  The  dam- 
age to  the  valve  is  slight  and  compensatory  hypertrophy  is  perfect. 
It  would  in  some  instances  be  better  for  such  persons  not  to  be 
informed  of  their  defect,  since  although  they  are  able  to  endure 
games  of  skill  and  considerable  exertion,  as  tennis,  without  con- 
scious symptoms,  they  are  likely  after  learning  of  their  lesion,  par- 
ticularly if  of  a  nervous,  excitable  temperament,  to  be  alarmed 
by  palpitation,  which  prior  to  tlieir  knowledge  did  not  attract 
their  attention. 

In  other  instances  regurgitation  is  free,  yet  there  is  a  truly  re- 
markable absence  of  subjective  consciousness  of  its  existence. 
This  is  generally  due  to  the  completeness  of  the  compensatory 
hypertrophy  on  the  part  of  the  right  ventricle  and  the  left  auricle. 
Yet  I  have  known  individuals  of  a  not  very  impressionable  tem- 
perament who,  in  spite  of  rather  inadequate  compensation,  were 
unconscious  of  s^^nptoms  referable  directly  to  their  mitral  dis- 
ease. Some  excitable  neurotic  persons,  like  those  first  alluded  to, 
consult  physicians  for  symptoms  referable  to  the  digestive  tract, 
or  nerv'oiis  system,  rather  than  to  tbe  heart  itself.  These  are 
anorexia,  or  discomfort  after  food,  constipation,  or  an  irregular 
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state  of  tbe  Iwwela,  distressing  prH'cnrdial  paius,  which  either  set 
lip  or  arc  iiccoinpanieil  hv  ]>alpiliiti(in,  and  wbich  grenll^-  alarm  the 
jiuiiciil  ntiil  friend.-^.  In  a  niiildnnk-  of  such  cusi-^  lliere  i»  no 
cihjectivo  evidc'iife  of  loss  of  com  pell  sat  ion.  and  ihe  patients  are 
nbk'  to  cnjov  OHtdfwr  siwrl*  or  lo  purtieiiiaie  in  feats  of  eadiirance 
willmiit  sulijoclive  symjilfinis. 

Again,  cases  occur  in  which  the  only  i^vniptoms  are  such  as  are 
usually  classed  under  the  head  of  lithieinia,  or  the  irregular  inani- 
fcstalioiis  rjf  youl,  and  'jocurriii^  in  [lersoaa  of  sedentary  habits, 
arr-  reinuved  by  regular  uuldoor  exercise. 

lu  oilier  cayes  the  niosl  that  can  be  said  is  they  appear  to  have 
an  anstablc  nervous  system,  and  tlieir  .fyinptoius  in  nowise  differ 
from  tlmne  of  oiber  itidividnaU  of  tbe  same  category  whose  hearts 
arc  bciillhy.  In  nil  sucb  the  vah'ular  legion  docs,  iiol  up|X'Ur  to  bo 
directly  resiion»ihle  for  rbe  man ifi>stal inns,  and  yet  it  may  well 
be  thai  thc«c  can  be  referred  to  ib-:fceiivc  nutrition  and  Gliiiiination 
in  conscipiciici'  of  ihe  (.■ircubilnry  diMiirbunee. 

It  is  ni)i  nnconnnon  for  feniab-s  with  organic  mitral  insuffi- 
ciency to  prfsenl  cvideiii'c  of  simple  "ceondary  nnirniia  or  of  chlo- 
rosis wirbi'iit  !iyiii]iloiii--  of  cnrdinc  i]iiidci|iiaey.  If  in  nni'b  eases 
there  is.  ^hortnefis  of  lireaih  npoii  nnii^nal  cxcrlioti,  it  is  no  greater 
thnii  niiiy  rensonably  k-  iiilribnii-d  lo  tbe  blooil -state.  I  reciill  a 
remarkably  inlere^linfi  and  in^triielivc  iri'^lance  of  this  kind.  In 
ilan-h.  llKil,  a  yonn^  nmrried  lady  of  Iwenly-fuiir  sought  my 
opininu  iH'ejiuse  of  "  ii  grating  J^imiid  in  the  lii'art,"  which  lirst 
attracted  her  iiutice  in  the  tifib  nmiilb  uf  her  pregiuiney,  and  which 
.*mI1  iinii'Ai'd  her  ul  \\\iu-r.  of  unwolilcd  pbysicjil  effort,  as  dnring 
rapid  walking.  A-ide  fn-ni  tlii>  -ympi-pin,  iberc  was  nothing  ibat 
niiidi-  liir  ci.uM'ioHS  of  her  brji't.  Sin-  admitted  gctTing  8  liUlc  out 
of  breuili,  bni  ihis  was  -^o  slight  she  bad  txH  given  it  any  altention. 
B'.ilb  her  parents  bud  <Iic<I  of  imhiioiiary  lidu-reiilnsiw,  bul  of  her 
brolbers  and  siller.--,  ^even  in  all,  none  Innl  slmwii  sign-^  of  (he  ills- 
casc.  She  bud  hail  pneumonia  wlieii  but  a  year  obi.  '^carbilina  at 
eight,  inca^lo  iind  p(■rllT^*i■>  in  eliildbooil,  but  never  rbennialisni, 
ami  up  lo  the  lime  «{  lier  marriage,  al  iweiity-iwo  year-->  id'  iigc,  .^hc 
had  considered  herself  well,  lieing  able  to  romp  and  play  like  other 
ehildrcii  wiiliDtii  ironblc,  Willt  exception  of  iln-  "  grating  sound  " 
meniioned.  her  pregimncv  and  ennlinemenl  bad  been  iiu'-ventful. 
and  she  could  not  recall  baviiit'  siifTcred  from  more  dvsntuea  than 
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do  other  women  lowanls  the  later  uioiitlis  of  prcgnaney.  She  had 
nursed  her  baby  for  nine  nioiitlis,  and  iliirin^  that  i)<.-rir.d  Ii.wt  2'J 
pounds,  of  which  seven  had  beeu  regained  in  the  seven  uioiitbs  fol- 
lowing ihe  weaning  <.if  her  infant.  Her  apjKJtite  was  poor,  bowels 
were  irregidar,  and  she  was  a]iT  to  suffer  from  sour  stoinaeb  and 
onictations.  The  menses  were  regnhir  but  scanty.  Hands  and  feet 
were  generally  mid,  and  she  suiil  slie  biid  grown  nervous,  iK-ing 
easiiy  excited.  Pain  of  any  kind  was  trifling,  forming  a  marked 
couiru»t  lo  mo!<t  of  llie  cases  I  encounter. 

In  all  this  history  and  ilescriiitinn  of  symptoms  tiu.-re  wait 
nothing  lo  point  to  the  heart  outside  of  her  dcelaraiion  that  she 
aomeiimes  heard  a  queer  Mouml,  whieb  she  wanted  to  leurn  the 
meaning  of.  The  pulse  was  ^5,  eiiual,  regular,  but  Iih.  .-■rnjill  and 
we«k.  The  broad,  strong  ajicx-beat  was  in  the  noruud  situation, 
and  no  increase  of  either  superficial  or  deep  eavdine  dulnoss  could 
be  made  out.  However,  the  first  sound  was  partly  obsrurcd  by  a 
loud,  rapping  murmur  tbai  wiv*  inidibk-  llin>ughout  tlie  eiirdiiic 
area  and  transmitted  around  the  left  side  to  tlie  lower  angle  of 
tlie  scapula.  The  pulmonary  second  sound  was  accc-ntuatcd,  ntid 
in  the  dor«nt  decubiins  a  softer  bluwinj;  systolic  murmur  ciiiild 
be  heard  in  the  pulmonary  area.  Thinking  tlji*  hi't  might  he  a 
chlorotic  murmur,  I  had  ihe  bbxid  exauiined.  and  found  that  the 
bic-tnuglobin  wan  reduced  to  Ij5  yter  cent,  red  and  white  cells  being 
normaj  in  number. 

Id  »pit<!  of  ihe  absence  of  a  rhenmaiic  history  and  despite 
chlorosis,  there  seemed  no  good  reason  to  doubt  the  existence  of 
«  mitral  regurgitation  of  endm'firditic  r.riglii.  hut  as  cumpensation 
was  preserveil,  the  patient  wna  reassured  us  tn  the  li;]r[iilessnes>i  of 
the  sound  she  had  noticed.  In  fact,  she  wujs  given  to  \mderHtand 
that  the  more  seriou?  eonditimis  were  the  blr«id--.irtie  and  luss  of 
veiglit,  which  in  the  light  of  her  family  liisinry  certainly  rcipiired 
attention.  She  was  given  n  litile  strychnine  and  a  few  drops  of 
digitBlt8  to  improve  the  strength  of  her  pulse,  but  main  attention 
waa  bestowed  ui¥)n  the  mutter  nf  uutriiinn.  Jlilk.  raw  ejrjis,  ami 
frGsb  «ir  were  insist'il  upon.  The  p;iTienf  nlieyed  instruct ioiw  in 
the  letter,  and  aoon  was  disposing  admirably  of  two  quarts  of  milk 
■Bd  ten  raw  eggs  daily  in  ndiliiiun  tn  ilirei-  gmul  meals.  Her  colour, 
»  ;,  1  general  eonditinu  improved  -lendily.  until  ni  ibe  end 
lie  looked  the  picture  of  Iicallh.     Xcvertheless,  the 
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muminr  persisted,  and  onee  in  a  while  she  beard  that  same  endo- 
cardial xoimd.  It  no  longer  worried  her,  however^  and  she  never 
com|j!aine(i  of  any  olher  syiiiptoiiis  referable  to  tbe  beart  or  dis- 
ordered eireulation. 

In  tbie  case  it  would  be  difficult  to  say  bow  much  tbe  mitral 
regurgitation  was  responsible  for  ber  condition,  I  Ijclieve  tbe 
leak  was  so  slight  that  it  did  licit  materially  affect  the  chylopoietic 
and  blood-making  organs,  but  that  tbe  state  of  her  general  bealth 
was  attributable  lo  bcr  ebild-bfiiviiig  tnul  laelalimi,  which  in  a 
woman  with  hereditary  predisposition  to  pulmonary  tuberculosis 
proved  too  great  a  dningbt  on  her  vitality.  Had  she  been  allowed 
to  go  on  in  her  reduced  condition  she  would  in  time  have  devel- 
oped symptoms  eitbcr  of  cardiac  inadcipiacv  or  of  tubereulosis. 
As  il  is,  she  is  now  likely  Ut  rfinaiu  iiw  from  syniptoma  of  valvu- 
lar Jiseaae  for  an  indefinite  tiuie. 

I  have  notes  of  the  case  of  a  yoiinp  man  who,  because  of  a. 
niitra!  regurgitant  munmir  and  not  very  .severe  .symptoms  of  car- 
diac strain,  was  ordered  to  bed  by  bis  pliysician,  and  there  re- 
mained for  two  years.  When  I  saw  biui  he  bad  mitral  insuffi- 
ciency -iun-  I'liiingh,  Imt  liis  ]iriiloiiiied  rrst  had  established  perfect 
comiicusiiticpn,  the  bcart  bein;;  not  dinioiistrably  eidarged  and  tbe 
liver  of  Tiormal  size.  Yet  lie  deelared  lie  r-onld  not  get  up  or  stand, 
miicli  li'S;'  walk.  I  compelled  bim  to  p't  on  to  \m  legs,  and  little 
by  Htile  lo  walk  about,  witli  tin-  rfsnlt  tlial  lie  fnnnd  be  could 
exerei.se  witliont  barm  or  syni])touis  of  beart-weakness.  He  was 
easily  frigh(on<'d  almut  himself  foi'  two  or  three  years,  but  did  not 
ninnitf^t  dy>puii  a  or  other  eardiae  sym|)toiiis  even  when  riding  his 
whi'i'l  over  hilly  anil  sandy  roads.  The  last  linie  he  was  seen  bv 
ijii',  iMi\v  -I'vrral  ycai's  iit;ii,  be  was  as  well  as  nine-tentbs  of  tbe 
yi.iMig  null  w\u:  like  bim,  are  .-ebotil-ieaebers.  At  the  uLost  be 
ba'l  1"  be  eiicetul  ol  his  >tr(iiin('b  and  L'liard  against  constipation. 

A  iiieilii'iil  -indeiii.  aged  thirty-four,  ^nugbt  medical  opinion 
nil  :iiv,iiiiii  r.f  ;i!ia<-li-  ■'{  palpinilinii.  In  <'liiMbiind  be  bad  measles, 
|ieriii— i-.  iMid  ehiekr)i[ni\,  iiiid  dimly  vi-alhi]  having  had  a 
-W'llli-ii  Uia'e  wlii'ii  livn  year-  •■\A.  .\i  twelve  i.f  ilnrteen  was  so 
|iiMiy   ;iiid    l|-ail    llial    lie    wa-   i^ivci:    emMiver   oil    and    kept    ill    the 
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played  foolball  a  good  deal,  iirid  Again  two  yeara  ago,  1S9S,  with- 
out any  distn-sa  cuiiiiri'k'il  wllli  liis  heart,  esrc|)liiig  on  one  oova- 
Eion  when,  after  having  drunk  a  number  of  glasses  of  \ieev,  he 
phtyt'd  in  a  very  mugli  trjnnt'.  He  then  noticed  considerable  short- 
neSA  of  breath  and  several  tinier  had  to  drop  out  aud  lie  down  on 
the  grass,  l)ecause  ex]ic'rieucius  great  diffieully  in  getting  breath. 
He  altributeil  liis  dyr^piuira  to  iIk*  fact  of  having  attempted  lo  play 
on  a  full  Blonineli.  About  a  month  later  he  began  to  notice  h'la 
pulpitations.  lie  now  does  not  notice  dyspud-a  exce]it  on  runnin|^ 
U{)^lair8,  and  then  im  nxire  ttiaii  he  thinlts  uiiybo'ly  would  who 
was  soft  and  out  of  training-  In  ^]u'ing  of  V.'UO  he  eonsulled  nie, 
but  nothing  posilive  was  discovered  to  exjihiin  his  ])ulpitation«, 
and  he  was  advised  to  t;ive  up  lii^.  inliaceo.  Thi-  he  did.  ami  hie 
palpitations  disii|i]icared.  Ujion  alleiuplirig  to  sntokc  a^aiu  ii  few 
tiioiith.-t  Hn[i!4iH|iient1y  his  syiuptoiiii*  returned  and  he  again  aban- 
doned his  smoking  iwrnuincntly,  bnt  his  palpitations  still  con- 
tinued. 

ExRiniinilion  of  hi^<  urine  two  years  ago  showed  it  to  be  nor- 
mal Last  spring  he  observed  for  the  tirst  time  that  a  prolonged 
and  severe  attack  nf  |iiilpila- 
tion  wa--*  followed  by  tin-  p;is- 
Mge  of  a  large  amount  nf  pale 
nriDP.  His  digestion  i*  imi 
good,  he  thinks,  there  beiu^;  a 
"  ninibling  and  ruaring ""  in 
the  bowels,  some  ernctniion-. 
and  occasionally  iiciiri  burn. 
Sometimes  bis  Halulcnee  i.-' 
(oJlowtil  by  diarrlKpa,  hut  or- 
dinarily hia  bowels  are  regu- 
lar, nis  slciL'p  i>t  gond  and  lil- 
babtt*  are  now  exeelleiil. 

Tbe  puW  varies  niueh   in 
•i   irrt-gularity.    Idling   -lendy 

Urcniy  or  thirty  aeonds, 

iben    intermitting    every 

ata;   it  is  eqnnt,  of  good  volume,  and  of  n-innal  rate.    There 

epttble  eardiae  itnpiiUe  exeept  when   tin-  liciul  ^ives  a 

umIIv  vigorous  '■■iiitni''ii..n,     Ahsulute  dnlncsij  is  nor- 


fi- 
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lull],  liut  TL-lulivo  dulnc-sit  inua»urc«  1  j  iiichc-H  to  right  of  the  sternum 
rntil  -IJ  U>  flu-  Ic-fl  'if  the  iiii-iliiin  line-  in  the  rliinl  iiiierspH(.>e  I  t'ig. 
30J.  The  Bininds  arc  iJietincl,  hin  the  ]iuhjioiiic  sccund  markedly 
nct'ciituulvil.  At  the-  iii>ox  and  ruiiuil  abutit  the  nipple  there  is  a 
fiiiiil,  Hiih  rtVHidlic  iiiiinuur,  which  ii-  heard  disiincilv  only  when 
thf  ht-iirt  iiiuki'M  u  strung  ci)iitriii.'tiuii  nfter  an  intermission.  In 
lh<'  fiflh  iiiii-r-'^jiiici-,  williin  tli£-  h'fi  ni|iplt!-liiu-,  there  is  a  sngge*- 
timi  nf  it  vi-vy  slmrt  presystolic  nmriuur.  Tho  systolic  uiuriiitir 
if  iiii'ri'ii"t-il  Hiiiiirwhiit  ill  ili<-  i'i-c-iiiii1k-iit  pn^iiiinii. 

'I'hi-ri-  can  lie  im  'luiiln  of  llic  L-.\i»i(-iir>-  uf  a  mitral  leak,  but  it 
in  Hut  cjiilli'  i-lijii'  whciiii-r  i(  j.i  ut'  rheniiialif  itrigiii  or  resulted 
fniiii  II  ih'Kri-e  n(  oai'<liui-  nvcrstraiii  during  ihiit  game  of  football, 
ami  truiii  whieli  thf  heart  hns  imi  rt-eovered. 

Tilt'  efl'ect  of  tiihawii  xiiil  eiiioiiuiial  cxeiteuit'nt  on  this  patieut 
is  inlrrenliiig.  AftiT  liaviiig  Imtli  smoked  and  chewed  for  seveii- 
tecii  yeat'H  he  has  at  h'liijlli  been  eoiiijielled  to  iibandon  iti^  me, 
lierauj'i'  il  now  iiivariiiMy  iiiciiivi-^  an  tilUn'k  of  palpitiitiyu,  wbieh 
is  deserilinl  u-.  a  "  tliilti-riiif;."  He  iioliuea  also  that  the  excitement 
alti'iiiliiig  II  ipiix  or  eMiiiiiiiation  in  crhif^K  will  «et  hi?  heart  to  flut- 
li-i-ing.  AImi  an  atUick  in  prriTv  sniv  to  (.■nine  on  ahout  an  hour 
mid  a  half  afli'r  a  meal,  whereas  if  he  misses  a  meal  the  palpita- 
tion ilnrs  noi  Mi-rnr  niilil  the  ii^nal  len^tji  -if  lime  has  elap^d  after 
ill.'  ni'M  mriil.  'I'hi^  individual  i-  hiylilv  iutvoiis,  nut  lieing  able 
to  kee]i  -lill.  eoniiimaljy  movini:  a  hand  or  foot.  It  is  this  insta- 
bility I'f  I  lie  iiervons'  syjitom  ilint  awonnr?  fnr  the  readiness  with 
whieh  his  lieari  res]iiinds  to  siintiili  (hat  do  noi  distnrb  cardiac 
ariion  in  iiiur^l  individniils. 

In  i-oiiiriiM  iheri'lo  is  (he  jiaiii-ntV  siniemeiil  that  evon  vigor- 
mis  elTort  dues  iiot  prodiiee  ]ia1pii:ili<>ii  and  only  a  mwlerate  degree 
i-r  hi^-jiiUIessiie^-^  I-'i^ily.  he  i*  not  eoii'^idoix  of  the  habitually 
iiilfrtiiilteni  aiiii>ii  <>f  his  heart  when  he  is  at  rest. 

Tliv  treiitint-ni  adviMil  was  a  bhu'  jiill  t>nee  in  two  weeks,  to  be 
f.dliiwfd  U\  a  diiso  irf  sali>  iieM  nii>rtiiiii:.  lineture  of  fai-froc  dipi- 
l«Ii<  ill  ."<dnii>  doH'>.  and  ^  of  sirMdinine  iliriiv  daily,  the  avoid- 
tinei' t<f  iinni'HteriHe  pliy^iful  i';T,.rt.  jitid  ii  dietary  rieh  in  proteids 
MUtt  t<ii»tHiiiitit:  a  ri'strit'ii-^)  niii-'iin'  ••(  eiirlkdiydratis. 

ftihii^-  i^inliar  i<.iin  of  ;ln'  kind  !■•  merit  the  terra  aoginft 
l<»vi.'ri?-  is  raiv  in  uiitrul  tviurjiiiation,  ptinienlarly  in  the  young, 
i>r  whfu  \'i  I'luKvanlitie  ori^u.     lu  some,  iK'wever,  there  are  nen- 
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rnlgic  pains  above  the  pnfconl iuiii,  wliieli,  by  reason  of  an  asso- 
ciBlcil  sense  of  opiircsi^iijii,  iiiiiy'  be  callcj  iiol  inajiily  anfriTniiil 
pains.  The  pain  must  fi'i-(jnfiitly  euinplniucil  uf  by  [hesc  palients 
is  a  left  infraiiiaiiiniary  neuralgia,  which  is  variously  ilcsfribt-J, 
«*  if  II  knife  wt^re  being  tlirii!<r  through  tbi*  heart,  or  as  if  the  pain 
would  take  the  breath  away,  or  a*  if  the  heart  M'prc  being  elntelicJ 
or  twilcLeJ  or  scruweil  together.  Tliis  pain  is  apt  to  ajijx-ar  !<wl- 
denly,  to  be  sharp  ami  Inneinnliiig,  to  Inst  a  few  seconds,  utid  recur 
after  varying  intervals,  lo  be  e'>nfined  to  the  piieeurdia,  or  to  nidi- 
ale  around  the  baek,  <lu\vn  into  the  liypoeliondrinin.  up  into  tho 
ntck,  or  even  into  tlie  loft  arm.  Oeeasionally  the  cutting  pain 
subside!),  leaving  a  feeling  of  soreness  l>ehin(b  This  bearl-pain,  us 
it  is  onlh'd,  is  not  angina  ]>eelori!i,  but  a  tnie  intercu^tal  neuralgia, 
and  is  very  apt  to  be  af-nieiiiti-d  with  p»lpiiMti<iiifi,  F"r  this,  reason 
the  patients  are  all  tlie  more  convinced  that  llie  pain  is  in  the 
heart  itwlf.  I  liiivi'  known  »lrnrig  men,  and  even  physicians, 
dreadfully  alanm-d  by  .-"Ui'li  an  attack.  Its  associatiini  with  cer- 
tain lender  areas  pointed  out  by  Head  Indleatc  its  origin  in  dis- 
orders of  indigi-stion,  and  henee  it:<  frwpient  owurrenoe  in  patients 
with  mitral  disease.  It  is  nut  to  be  sujiposed,  however,  that  it  is 
at  all  peculiar  to  ilii<  (da-s  of  canliojmths. 

Not  long  ago  I  was  consulted  by  n  woman  of  thirty-six  on  ac- 
eount  of  a  sharp  pain  in  the  left  slile  near  the  lieart.  She  gave  a 
history  of  inflammatory  rheumatism  eighteen  yeara  before,  at 
whh'b  lime  she  wat*  ill  two  nr  three  month*.  She  reuieiiibereil 
having  had  searlatina  in  eliildliotid,  folbiwed  by  dropsy  for  an  in- 
delinite  period.  She  liad  had  iwn  atlack*  of  nn'asles,  oiiee  in 
childhood,  and  ugaiTi  at  tin-  iige  uf  twenty.  Thirteen  years  jiriov 
to  my  examination  she  had  suffereil  from  la  grii>i>e.  She  bad  been 
married  sixteen  years  given  birih  to  one  eliild,  and  for  many 
yeai-^  bad  lieeri  a  hard-working,  active  woman.  Her  chief  com- 
plaint was  a  sharp  ]>ain  tdmut  (he  heart,  and  yet  in  resjioiiKe  to 
tpiery  eoneerning  ahoriness  of  lirealb  said  that  when  she  ran  up- 
stairs, as  was  iier  wont  in  order  lo  gel  up  (|uiekly,  slie  was  so  out 
of  breath  that  fhe  bail  lo  »ii  down  to  n.-eover  breath.  .\t  sueli 
times  shp  also  became  blue.  I'lmn  rising  suddenly  she  felt  diitzy, 
her  hands  and  feet  swelled  Mrinftinie*.  was  annoyed  by  gas  in  the 
stomach  and  bowels,  and  had  a  poor  appetite.  Bowel  inovemeiil* 
and   menses   were   reguhir,   llwugh    the   hist   were   «cnniy.      She 
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(Kniietiiiiea  heard  u  gruiiiig  iioiee  that  seemed  to  come  from  tlio 
lieni't. 

Her  [luUe,  \vliik>  silling,  was  SO,  sninll,  weak,  and  regular. 
The  apes-beut  in  the  tiflh  left  iiitersjiace,  nipplf-line,  was  weak, 
Imt  withoiil  thrill.  Ahsohni'  eardiac  duluesa  wus  mn-mal,  but  rela- 
tive .luhiess  fsli-mleii  u>  rhe  sixth  ewstiil  nirlilage  ImpIow,  i  iiichiss 
111  ill.'  Irl't  "f  iiiiilsteniuni.  lu-t  iiUTeimcil  to  right  (Fig.  3").     The 

lir^t  souud  at  the  apex  waa 
feehie.  hciiip  partially  i>h- 
m'lireii  by  a  murimir  and  suc- 
ceeded by  B  feeble  second  tone, 
while  till'  puliiioiiic  second  was 
•li!«li  nelly  accentuated.  All 
iiver  the  nirdinc  area  was  a 
ioiid,  rawing  inuninir  of  s\'8- 
inlie  rhythm.  1110*1  di^^iiiiet  at 
ibc  iipi'x.  and  transiuiltcd 
nromnl  the  left  side  to  the 
back.  'J"hc  liver  wan  harely 
pal]i)iLile,  yet  tender  in  the  rc- 
yi..ii  uf  tlie  gall-bhidder.  but  in 
other  respects  ibe  uhdonien 
was  iiet;iitive.  The  condition 
was  idainly  a  mitral  resurgi- 
ralii.n  i'{  vheninatic  origin, 
witli  imperfect  coinpensallon  bceaiiBe  of  the  daily  strain  to  which 
the  heart  was  subjeirti'd. 

'Ilii^  eiiK*  i?  inicn'T^iirig  becaiiso  of  (he  fact  that  altlmugh  the 
patient  udmlttcd  dyspniea  and  eyanosi;'  iipnn  iinii'iial  physical 
effort,  ^lle  \vii>  yef  chiefly  di^liirlied  hy  llii-  pneeonlial  piiin.  This 
was  nndniiblediy  an  iuii'i'i-Mstul  neuralgia  ihal  was  in  reality  due 
to  her  gastric  nnd  inle^tiiial  fennentatiun  and  only  ludircellv  to 
the  valvular  Iciiioii. 

The  iiidy  ^yniploiu  'if  wlueli  one  of  my  niiile  patients  com- 
plHin>  i^  an  iiiiennitii-ut  \ni\^<'  rlial  iiiin>iy,»  liini  whenever  he 
break]}  away  from  his  strict  lUot  or  eoufines  himself  too  closely 
to  his  olliee.  lie  i*.  always  beuetitcd  by  nntdoor  exercise,  particu- 
larly ti^bin^',  and  de('hH'eT<  he  Iiiik  no  Miin'tnes.^  of  brealh  and  no 
imcuin  fort  able  pali>italion  tudesTi  his  exercise  is  too  violent.     An- 
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other  patient,  who  has  pmnmi need  yet  perfectly  coiiiiwnsated 
mitral  rffriirfjitiiMoii,  is  nljk'  to  i-mliiiv  iinv  form  of  exercise,  even 
ruiiiiiii^,  witlidiit  any  orlicr  syni|nuni  tlinu  a  ruiiid,  strung  lieiivl- 
action:  wiiilc  still  a  third  bears  M'ithout  any  aitpnrently  injurious 
efFwrt  LiniiKUvvonl  jiradiee  mid  siuirring. 

Ilflwpeii  niK-li  eiiff-a  as  tlie.HP  mid  lliotie  In  tlie  la*t  stilgp*  (if 
cardiiie  iiieon]]H'1eni'e  lliere  are  idl  f;nides  i»f  sufferers.  In  what 
may  be  called  an  hili'mfiliuli:  utagc' — that  i»,  when  compensation 
is  no  Ioniser  e>imi>lele — llie  syiiipl-iTJi  nincf  euiiiriKinly  experienced 
ii*  dy^|Jnll'Jl,  Stuiu-  jmtients  dn  not  notice  tiiis  breatldessnesB  dur- 
ing ordinary  walking,  bnt  only  wln-n  tliey  Lnrry  or  ascend  stairs 
rapidly.  Kven  then  they  Boniedmes  say  in  response  to  queries 
eonci-niiiifi  ilicir  idiitiry  ii>  cndnri'  excrei^c.  they  dn  not  think  they 
get  any  more  out  of  brciitb  iban  d<ies  nnyb'idy  in  Inirryiuy  up- 
stairs. The  fact  is,  sucli  i>crson»  Imve  U'cn  so  accustomed  ti 
hrpnildessnec-t.  even  fur  years  perhaps,  ibut  tbey  ilo  not  altucb 
any  iuiporlance  to  it,  and  do  not  consider  it  a  syniplom  of  heart- 
weukncsa.  Imleed.  so  long  ns  dyspnu-a  is  not  niori;  pronounced, 
the  mitral  lesion  may  I)e  cimsidered  in  a  state  of  fair  tliougli  not 
}K'rfect  conipcnMalion. 

In  ibis  iiiii-niii-diatc  stage  then-  is  u  degree  of  (.'hronic  pulmo- 
nary eongestion  which  remiers  iliewe  patients  particularly  liable 
to  coughs  and  eolds.  Tlie«e  may  be  tninsient  ami  trnid>le«i>nie  only 
<lnriiig  dairip,  cold  weather,  ilisa|i|ieariug  aJtogetlicr  in  .luiiimer, 
hut  in  not  a  few  eases  there  is  a  very  obstinate  clinmic  bronchitis. 
Whtn  ihis  last  is  present,  it  pi>srtesscs  no  iteeuliar  fe«tnrp»  that 
disilnguisb  il  fr<im  tbe  I'bronic  bronehial  eiitnrrh  si)  often  uhserved 
in  persons  williout  valvidar  disease.  It  has  been  tny  ex]ierience. 
hewever,  that  a  jiersisienr  uinl  frMpient  eoiigh  is  very  apt  to  inten- 
sify the  already  existing  dys|in'i*a  liy  reason  of  the  strain  it  puts 
n|ion  the  right  ventricle,  ('unseipieiilly,  whenever  cough  make* 
its  ap|>enrnnce  in  a  ease  of  niitnil  regurgitation  it  is  not  lo  Iw  rfi- 
garded  as  of  no  iniporlanee  ami  Hkely  to  "  wear  nff."  It  may 
gradually  wear  iiway  if  the  ^i-Jison  i*  propitious,  hiil  it  is  far  umre 
likely  t<i  run  on  into  a  chronic  couiliiinn.  It  slmuld  he  borne  in 
mind,  also,  that  in  these  mitral  patients  cough  nuiy  be  attended 
by  blood-spilling  fnun  rupture  of  a  congested  eiipillary  in  the 
bronehial  niiu'osa,  and  is  nnt  iil  nil  significant  of  tubcrcidosis.  Oc- 
casionally cough  is  induced  by  unusual  exertion  or  excitement,  and 


18,  of  course,  dtie  to  tlie  irritation  of  excessive  pulmonary  Lyj)er- 
femia.  In  two  Instances  coming  under  my  notice  it  was  attended 
by  a  profuse  serous  frothy  expectoration  that  betokened  acute 
cedema  of  the  hiugs.  In  both  these  eases  the  attack  suicided  with- 
out treatment  after  the  patients  had  betaken  themselves  to  absolute 
physiral  rppose.  Such  attacks  arc  not  without  dan^T,  and  often 
necessitate  energetic  Ireatnient, 

The  following  case  is  an  example  of  the  occurrence  of  haemop- 
tysis iu  mitral  regurgitation.  In  March,  1901,  a  tail,  slender 
girl  of  nine  was  brought  to  me  by  her  parents,  who  were  in  a  state 
of  great  alarm  because  of  her  having  spit  up  a  little  blood  a  few 
days  previously.  One  tif  the  child's  maternal  imeles  was  in  Colo- 
rado on  account  of  his  lungs,  and  conseqiiciitly  it  was  feared  the 
little  patient  might  be  dm-elojiiug  pulmonary  tuberculosis.  It 
was  ascertained  that  there  had  been  no  antecedent  cough,  but  that 
the  liivmojiIVHis,  which  had  <jccurrcd  more  than  once,  had  followed 
upon  rather  more  than  the  usual  uumunt  of  running.  There  M'as  a 
history  of  measles,  but  not  of  scarlet  fever  and  not  of  rheuinatiam, 
although  the  child  hud  in  earlier  years  suffered  a  good  deal  from 
pains  in  her  legs,  ami  been  wout  tn  cry  out  in  her  sleep  from  night 
termrw.  I'jion  exiiniiiinlioii  I  readily  discovered  a  bind,  lilowing 
sysl'ilic  iijicx-nmrnnir  thai  was  propagated  to  the  back.  The  heart 
was  immistakiibly  enlartied  and  tlir-  liver  was  paljmlile.  As  a  re- 
sult of  these  timlings  iind  in  the  light  of  the  history  I  h:id  no  hesi- 
tation in  pronouncing  the  case  one  of  mitral  regurgitation,  prob- 
ably of  rheumatic  orij;in,  antl  also  in  explaining  to  the  parents 
tli;it  till'  -ymptom  ciiu-iii^  their  alarm  ditl  not  ilcnote  tuberculosis. 
Tlii'v  were  tub!  lliLit  it  was  the  result  nf  cimgi'slion  of  the  lungs 
hi'Mii;;ht  (•!!  Iiv  a  (b'i.'n'e  of  pliy-^ii'al  effoi-f  that  was  ijio  much  for 
liir  ibiioiiiiid  lii'art.  It  may  bo  ad(lcd  that  the  knowledge  of  their 
c-iiibT-  v;il\iilar  Icsirm  iliil  nnt  serve  to  allay  their  apprehension. 
Tbi-  iM-.'  iil~ij  ilbi^trati-  how  remarkably  uncniiscious  of  dyspna?a 
I'iiililnij  ufnti  are  wlm  have  mitral  insutbeirncy,  fnr  this  child 
niir  nnly  \v;i-  luiid  ■•!  nKitiiiii;'  and  jibivirii;'  biiril,  but  said  such 
spur!-  (iiil  tint  ih;iki'  licr  tVi'l  liai!  nr  iret  nut  of  breath. 

I  h  I'a-i---  '  it  I  III  j'rri  fii  i  mn  jn  iix'il  ii,ii  |  jiii-c  a  re  likel  v  (n  bi'  -ivmp- 
liiiii-^  nt  -ta-i-  within  the  vi— ol-^  ut'  the  abilnmfii  as  well  as  of  the 
hint;-.  I'l-i^rder-  ^.i  ;ip]iciite  and  ili^^csljou  are  n<iw  (jnile  com- 
mon.    Some  patients  lo-e  ibi'ir  a|^]lefite  altnizetber,  or  if  llii'v  feel 
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hungry  vrtien  silling  down  to  eat,  soon  find  them^lves  full  and 
uncoinfortablv,  not  because  of  liuving  taken  loo  iiiucb,  but  on  ac- 
(.'ouiit  of  tlic  furiiiaiiyii  uf  gas  tliat  liisteiids  ibe  sruinaeb  uu<l  prij- 
ducea  a  aense  of  repletion  with,  in  some  cases,  an  intensification  of 
the  alr<.'ad_v  i-xi^tiutr  dys|)iici-ii.  Tlicse  ijatients  dcdare  tliey  bloat  up 
after  luenla,  and  often  coiiiidaiii  of  annoying  enictationji.  The 
escapiuK  gas  is  eilher  Uiwlelcss  and  odourless  or  tastes  strongly  of 
some  of  Ihe  ingesta.  Others  suffer  from  aeid  indigestion,  pyrosis, 
hurniug  or  gnawing  in  llic  pir  fif  the  ^lonuicli,  oojic-ky  pains,  etc. 
Some  patients  are  consiipaied  and  annoyed  by  tlatulcncy,  while 
others  h&v(f  a  tendency  to  dtarrh(fa.  imrtieulnrly  in  rlie  morning  be- 
fore breakfast.  In  a  few  in^ian<-cs  I  have  known  a  vorilable  bu- 
limia, which  it  seemed  to  me  nii|j;ht  reasonably  be  altribuled  to  the 
irritiilion  of  fiuiy  aeids  ini<l  pises,  it  is  not  unconmioii  for  these 
palienta  to  ite  tormeTitcd  hy  thirst,  vvhieli,  compelling  them  to  drink 
largely  and  oftt'n  of  cold  wiiler.  :if;grjivnles  tbeir  Irnnhle.  The  con- 
dition of  ehroiiie  gastric  eiiljirrli  rc-sponsihle  for  these  symptoms  is 
not  peculiar  in  inilrni  [itiUfnh;  it  is  only  one  of  the  many  manifes- 
rations  of  secondary  visceral  cunKestiim  which  hrini;  the  patients  to 
the  physieian.  The  digestive  defect  is  often  the  rcsidt  of  dietetic 
incliscrelions,  yet  tlieir  mitritl  li'iik  jiredlsposes  tlieni  to  siiffi-r  fi'uru 
errors  in  diet  which  would  not  affect  tbem  were  they  healthy. 

In  females  clirniiic  bypern'iiiiii  <if  the  pclvie  organs  is  shown  by 
loucorrluca  and  nicn^iruiil  ileraiigi'ments.  In  some  menstruation 
is  profuse  and  irregular,  while  in  oihern  again  the  eatnuienia  are 
scanty  or  suppressed. 

Stasis  ill  llie  liiiiiiorrlioidid  ph'suse*"  may  lead  to  pile*  and  eon- 
■eqnent  constipaliou.  Ucual  eongeshoii  is  shown  by  scanty,  liglil- 
coloured  urine,  rich  in  urates.  Albumin  and  casts  do  not  appear 
U  H  rule  until  in  l1it>  latter  stiige  of  the  valvular  disease,  when 
dropsy  has  come  on. 

ExamiuaiioTi  >•(  the  liver  iti  this  intermediate  stage  of  de- 
fective compensation  may  or  may  not  disdoee  enlarpenient  of  the 
organ.  In  most  instances  hepntic  dniness  is  founr!  in  reaoli  a 
finger's  breadth  or  so  below  the  inf(-ri<ir  margin  of  the  ribs,  while 
the  lower  border  of  the  organ  feels  snmoth,  rounded,  and  firm. 
Palpation  may  tilso  disclose  mort-  or  less  tcmlerucss  of  the  rirgan, 
so  that  the  patient  winees  atid  invtduntarily  resists  further  pal- 
pation.    If  the  congestion  has  aifected  the  Inliary  passage*  and 


934  Dll^EASES  OF  TUE  HKART 

led  to  their  catarrhal  occliiaioii,  luort'  or  less  complete,  this  may  be 
shown  by  ictenis.  As  a  rule  this  is  slight,  and  combined  witb 
capillary  (.■oiipt'titioii  produces  a  muddy  hue  of  the  face. 

In  lilt-  iimst  of  these  caaea  of  jmrtially  destroyed  compensation 
there  i^  imt  actual  cyanosis,  but  instead  the  lipa  and  cheeks  present 
a  dark-red  colour  that  by  the  uniuitiatetl  is  very  apt  to  be  mistaken 
for  an  ii5)[K'arance  of  ruddy  healtli.  If  llie  liiinds  i\tid  arms  are 
inspectfit  llicir  superticial  veins  are  seen  to  stand  forlh  too  promi- 
nently, while  by  night  the  ankles  display,  if  not  actual  pitting,  at 
least  ti  di.'jrree  of  putiiiiess  and  tension  which  is  but  a  little  way 
removed  from  icdema  ami  betokens  marked  capillary  stasis. 

Tlif-  iiatU'iita  now  find  ilieir  breath  uncomfortably  short  on 
hurryj  siiid  even  when  they  walk  Icisiirciy  they  are  conscious  of 
slight  lin'jitbleasness.  In  addition,  tluy  iiolict?  a  feeling  of  fulness 
or  tigliiiiLse  in  the  lieart-re^'ioii,  wbich  if  not  actually  painful  is 
very  akin  to  pain.  They  iind  also  that  they  become  fatigued  more 
easily  than  funncrly,  and  that  talljing  requires  more  effort  than 
is  (juitr'  couifortulilc,  while  if  they  cnnverse  during  walking  they 
pant  ijciticeiiljly,  Kffurls  ln't'ore  endured  wilhuut  eunseious  effect 
now  tliLiiiw  tlit'in  into  perspirnti'm,  and  make  them  glad  to  sit  or 
perha]!-  lie  down  and  rest.  Such  symptoms  constitute  t!ie  earliest 
cvideiK'e  -i  <'ariliac  inadequacy,  and  if  iiut  heeded  will  go  on  to 
Kvniploms  of  positive  loss  of  compensation. 

In  some  ]}ersoiis  iu  tliis  stage  there  is  marked  tendency  to 
ilniwsine-s  after  meals  or  whenever  they  sit  ijuiet  and  strive  to  fix 
their  alii'iitiim  on  a  s]ieaker.  Tliia  is  esjiecially  noticeable  if  the 
atni'i-jiliii'e  is  eli)i^e  iuid  brit.  Some  persons  tind  the  heat  and 
(■In-em—  predu<'e  a  feeling  nf  faintnc^s  or  suffocation  which  neces- 
sitate- riieir  -eekiiig  llie  npi'u  air.  Sleej)  is  heavy,  with  frightful 
dri'aiii-,  i>i-  ilieic  i-  iriMitnnia,  ><•  that  in  llie  morning  the  ])atieiita 
are  iiiieii-elv  wrarv  and  niireft'{'>iii'il.  Ileadaelies  are  not  nncom- 
ni'iti  ill  ilii-  >lai;e.  and  foi'  the  mi>-t  part  ai>'  dull  trnntal  pain:; 
aei'iiMi|ianieil  by  a  -en-e  nt  mental  wearine-s  and  eualii-ion. 

A  ^lill  iiiur<-  ;ir|\uneed  -ta^e  nf  lii>t  eniiipeii-al inn  is  shown  hv 
a  yiiiiri^  ladv  wiili  tVce  Miiiral  i-e;;ni'giliilinn  and  adherent  peri- 
eardimii  wlinni  I  li;i\e  luider  nb-ervaiinti  ;it  llii.-  present  writing. 
The  skin  almig  ilii'  -Imt't  "i  e:!eli  lihia  can  be  indented  slightly  by 
firm  ]ire-:-.in-e:  llie  exiernLiI  jiiynlars  stand  fiirtli  as  large  as  my 
little  tiiii;ei'.  are  ]iaintnl,   ;inr|  slatw  liie  jiesilive  venou>  jmlse  of 
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tricusjiid  k'tikflge;  the  wnii^i  UKjks  ami  fcwls  disproportioimlcly 
largi',  wliilf  liclow  the  rilis  iIil-  hiu  resisting  liver  esleiuis  to  tlie 
level  of  the  iinibiliuii^.  (■iiii'*iiijj  the  iiUIutiieii  at  ils  iii>])cr  zone  to 
stand  out  iininiturullv ;  the  veins  on  the-  hnii(l»  nml  unn^  are 
turgid,  while  the  pulse  U  aiiial!,  weak,  and  faltering,  hut  not  uiiioh 
aecele rilled,  sehlmn  rcnching  inO.  Examination  tshows  a  diffii^eil 
lllwtciidv  iininilsi.'  rLi''iiij;hi.itit  llie  iinii-urdiiiin,  while  the  hroiid, 
rather  strong,  inuimvahh-  fixe<l  a]iex-l>eat  is  in  thp  sixth  iuter- 
spiice,  iilniiisl  III  the  left  iiriti-riur  iixilhirv  line:  aliscilnte  eardiae 
<Iiilness  is  till  (jniit'ni(iu.->l,v  ini'i'i-ii-M<d  Ixiih  b,v  ri^iisnn  ut'  dihilutiiin 
and  the  retraction  of  the  liiiig-horderB,  as  to  nearly  correapond 
with  rolutivc  dnhiess.  All  over  the  left  chest  can  he  heard  an  in- 
tense nyntolie  niunnnr,  which  is  ininii-*rakahly  a  iiiilrul  re^nirfrirant 
one,  while  to  ihe  riixhl  of  the  lower  jMirtiun  of  the  ^lemiiin  is  a 
somewhat  softer  syslolii"  hniir  that  i*  probaldy  iriciifpid.  The 
seanty  nrine  cniitaiiis  i>  per  cihiI  nf  iilhmniii,  hyalini'  and  prnnular 
casta,  while  niensea  have  hcen  aliseiit  for  the  last  six  months.  In 
the  way  of  siihjcotivc  syiiipl>>nis  there  are  thp  following:  yiiort- 
nees  of  breath  when  walking  or  conversing,  an  oeeasional  short, 
dry  conyli,  pain  in  the  dii-lended  jiifinhirs,  when  thwe  are  niunfu- 
ally  full,  u  ^^eiiMiti-in  nf  fidm-.-s  iind  liglilin-s?'  in  llie  region  of  the 
liver,  at  times  an  inten-^e  nneontroUahle  nervousness  and  restless- 
ncB;!,  hnt  attiiofit  no  sense  of  digestive  discomfort,  and  the  apjwtite 
is  reniiirkahly  good. 

This  patient's  first  hroakdowti  occurred  ten  years  ago,  and  lias 
been  followed  by  two  or  three  others.  This  jirespml  manifesta- 
tion .if  i-n]itnrcil  ciinipiMi.-uti'in  ln-^tui  >i\  niniiih^  iii!.i.  jiiid  Un-  .sev- 
ernt  iii'inlhs  was  -o  biiil  thai  -In-  had  asciles,  dropsy  id  tlu'  anklets 
and  was  confined  to  her  BiMirtniL-nt.  She  was  not  then  nn.li-r  my 
care,  but  was  at  her  home  in  an  adjoiniTi^'  Slate.  In  thi^  case 
there  are  to  me  two  fcntiires  of  particnhir  iritere'*! :  ( 1 1  The  com- 
plieaiiiin  of  [H't-ieardial  Hdhe>iiins,  which  utterly  preclude  the  jins- 
sibility  of  reducing  the  dilatation  of  the  left  ventricle  by  which 
the  regiirgifHti.in  i*  iiilen.*ilii*'l.  and  (li)  the  idwence  of  dropsy, 
although  the  Ir'ien?'])iil-valve  i-  inconjpelent.  <.'ompensntion  is  de- 
stroyed, and  I  fear  irretrievably  90,  but  the  disturbance  of  circti- 
laliiiii  has  not  yet  reached  the  di'gree  nor  produced  ihe  ili-<t resiling 
Buhjeetive  symptoms  someiimes  witnessed  in  cases  of  mitral  re- 
gurgitation. 
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"When  in  this  disease  compensation  is  wholly  gone,  there  U  n 
mnrkfil  aggravation  of  nil  the  ohjective  and  subjective  symptoms 
that  have  been  <lfsrriljpii.  Tlitri-  are  imw  vviilencett  nf  extreme 
Htaais.  Driijwv  ie  geiit-rnllv  n  in-inKtiinewl  feature,  and  in  many 
cases  dominates  the  scene,  ijegiiiiiiii^  at  the  ankles,  it  creeps 
iipwiinl  until  it  involves  the  integument  of  the  trunk,  and  it  may 
lie  of  the  ujiiier  extremities.  There  is  also  in  this  singe  Iranitiidu- 
tion  into  the  serous  t-avities,  iisciteri,  hydrnihcirax,  and  piilnumary 
ledeiiia.  This  cotidition  leads  to  orlhopna'a,  cough,  and  frothy  op 
cVf'Ti  hliH'dv  •i|inliiin.  I  rHcull  a  friiiiili*  who  iu  this  eoudilion  of 
h('])eli'?s  r^utfi■rin{;  wiis  -iiniiig  on  hiT  U-d,  sn|iiiovting  her  elbows  on 
her  kneee  and  her  face  in  her  hands,  and  wan  eoughing  pure  blood. 
She  liiid  lieeii  in  thi*  (ili^ihi  for  dnys  jiml  had  ahandnned  hope, 
having  heeii  told  hv  more  than  one  doctor  that  her  condition  was 
hopeless.  Three  nnniTh-  tlu-real'ter  slic  wus  walking  iilHUit  the 
lioti.-*L-  free  from  oileiiia.  This  eatte  is  described  more  fully  in  the 
chiijitcr  oil  Trcjttnicnt.  Anolher  femiilc  |iiilii-ii[  who  m-w  visit* 
my  olliee  wiis,  fmir  yeiirs  iipi,  ".j  dnip-i-'iil  ilial  .«lie  njiiH-ared  water- 
logged, and  for  ^ix  weeks  had  bi-en  obliged  to  get  what  sleep  she 
eonid  in  an  i^fi^y  chair  and  resting  her  nnmt  on  a  table  in  front 
of  bi-r. 

When  stasis  reaches  sneh  iin  extreme  degree  as  in  this  last 
ciise  it  litis  gcuenilly  been  ])rccedfd  by  dilatation  of  the  right  ven- 
tricle und  r^^!^\•■  nl'  irii-ii-|>id  iiiMitli'dciicy,  Tbif<  ('"iidiiion  of  the 
right  heart  may  precede  and  -I'cni  to  ti-bcr  in  dropsy,  or  seroiw 
trtinMidalioii  may  aiiiieipate  the  iippeantnee  of  relative  tricuspid 
ineoinpeteiicp.  There  is  siu-h  a  difffn-nce  in  the  extent  of  nnn- 
siircH.  and  in  the  -tiiiie  of  llic  ilisca~e  al  whi'di  it  begins  to  develop, 
lliitr  llii'i'e  i.i  ^ojiicibiiii;  more  ihsin  mere  vetioii'*  stasis  to  aecoimt 
fur  j(.  .\ccor.|iiif;ly.  it  is  now  known  that  serons  Transndation 
laki--  I'lai-e  when,  in  leMiriim  to  «ii!i-i-i  in  the  vcnon^  system,  thnre 
is  an  inercH-ed  pi'rnn'ability  nf  ilii'  eiipilhiry  walls  dm-  lo  dis- 
mrbed  inilrilion.  as  well  as  a  eondiiion  of  hydrtemin. 

In  Millie  etincs  dropsy  beeonies  po  eseessivo  that  the  skin  of  the 
leg-  lifcoines  red  hikI  .'•liining,  or  even  form-*  blclw,  which,  bursting, 
jierinil  the  serum  to  ouzc  forth,  nnd  ilins  diniinisli  the  tension  of 
the  snrroiinding  juiri*,  I'ndep  isiieh  eircnmstanees  the  nutrition  of 
the  intcgiiineiii  becomes  so  iinjiaived  nnd  infection  is  so  oa»y  tliat 
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In  this  stage  of  things  extreme  gnstro-intestiiial  congescioii 
and  ubiloiuinnl  distenliou  from  tlui<l  itinl  lliit.us  prt-VL-iit  tlic  taking 
of  adcijuale  nourisLiueiit.  C'eriiliral  euiigestioii  ami  ii'ileiua  \ito- 
duco  headache,  iusomuia,  or  souiiioleiifc,  au  unreasonable  frel- 
fulii?^  anJ  irritability,  or  a  low,  iniitteriiig  ilfliriiiiii.  Tin?  pa- 
ticiil'e  cuuiliiion  is  now  one  of  iii'li-MTibiibli-  iiml  inicinlunible  snf- 
fering,  so  ihai  jilivaieiaii  ami  frii'inU  iiliki-  Im-iiiln-  a  nigli  of  n-liL-f 
when,  after  weeks  or  moiitLs  of  such  hardshi]!,  death  ends  the 
struggle. 

It  only  remains  to  say  a  woni  coni'iTiiinn  tboic  cases  of  mitral 
regurgitation  whit-h  arc  either  cumijlicated  by  chronic  nephritis 
or  are  ap<:c.ndnry  tw  the  dilatation  of  the  left  venirido  consequent 
u|"jn  the  Briplit's  diriease.  Tlicse  cases  do  not  differ  essentially 
from  tli"!*e  of  llic  class  jiisl  eouhitk-rcd.  There  is,  however,  an  cle- 
ment of  ura-mia  in  these  eases  ivlili'li  is  apt  to  modify  the  picture 
Boinewhitt.  These  patients  arc  ajit  l-i  suffer  froiii  a  form  of  dy^j>- 
nu'a  that  is  very  distresi'lii;;  iirnl  dillicull  \«  relievi-  by  treutiiicnl. 
it  eonsistfl  of  sudden  parosysuis  or  inicnsitieattons  of  their  ha- 
bitual shortness  of  breath  whieli  eonie  ou  indein-nilenlly  of  exer- 
tion or  any  other  excitjnjr  c«U-h'.  Tlie-i'  nuiy  be  worse  at  nit,du — 
are  so  generally,  but  are  mil  ne>'e>-.iirily  ^o,  fur  I  have  known 
them  to  occur  by  day.  Tlicy  have  always  seemed  to  me  to  bo  iif 
toxic  origin  or  to  be  piirtly  renii!  and  partly  cardiac.  Ilcadnehe 
and  nausea  are  also  likely  to  torment  the  piitient.  and  inflamma- 
tions of  the  serous  membrane.'  itre  not  uiicuniTnon.  Dropsy  is 
often  very  pronounced,  and  is  jieculinrly  soft  and  rebellions  to 
trentTiient.  In  oiber  ease<  pnlniniiiiry  iirnl  ccri'bral  sytiipl-ims  pre- 
dominate. They  nil  fiiriiicb  no  nb^obilely  nnl'avnuralilL'  profpiosis 
on  account  of  the  associated  or  aiiteeeik'nt  kidney  lesion. 

Panixysms  of  dys|nicT-a.  sutlii-ieiii  to  be  termed  cardiac  asthma, 
are  not  very  comnum  in  niitnd  iiieoiii]ietenec.  unless  some  compli- 
cntion,  such  as  chronic  nc|pliriiisj,  i-  present,  lo  which  the  reiiurgi- 
tation  ia  sometimes  secondary.  In  tlu-^e  latter  cases  asthmatic 
seizures  are  frerpient.  or  llie  dy-pno'a  ii-'^umcs  the  Cheync-Slokes 
type.  Likewise,  other  synipli>iii»  properly  belonging  w  mitral 
regurgitation  may,  when  associated  with  chronic  nephritis,  be 
modified  by  urs>'mie  manifestations.  There  may  be  very  distress- 
ing nausea  and  vomiliiij:,  iind  ttie  pliy^ieian  may  be  at  a  lo^i  to 
know  whether  the  symptoms  be  due  to  renal  inadcijiiacy,  or  to 
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passive  congestion  of  the  stoniaoli  ilepending  upon  tlie  regurgi- 
tation. 

If  ill  a  given  case  of  mitral  regurgitation  ascites  appears 
prior  to  or  iiit]e(>eiideiit  of  anasarca,  it  is  cl»e  to  some  compli- 
cation, and  in  my  experience  tliis  has  most  frequently/  proved  to 
be  adherent  pericurdium.  These  are  tbo  cases  sometimes  de- 
scribed n?  p:ieud<.>-iiln>pliic  cirrhosis  of  the  liver. 

Embolism  from  the  detachment  of  a  vegetation  is  not  common 
in  mitral  insnffieifncy  unless  it  lie  complicated  with  acute  endo- 
carditis, vet  this  untoward  event  may  occur,  and  then  produces 
symptoms  dcjiending  upon  the  organ  in  which  the  embolus  is 
arrested.  If  this  be  the  kidney,  there  is  likely  to  be  bloody  urine, 
and  yet  it  is  not  uncomruon  to  discover  post-mortem  evidences  of 
infarcts  jiroiluced  by  emboli  tif  such  minute  size  as  to  have  escaped 
detection  during  life. 

Cerebral  ('iiibolism  produces  svniploms  too  characteristic  to 
esca]>e  nniicc.  As  the  left  middle  cerebral  artery  is  the  one  most 
comirionly  ]>)ugped.  it  is  followed  by  aphasia  and  right-sided  honii- 
]ilegi:i.  .\ti  euihohis  entering  the  hepatic  artery  produces  acute 
icterus  jiiiil  -^yuqitoms  closely  resombliiig  acute  yellow  atrophy  of 
tlic  liver.  lu  till'  ciise  of  the  spleen,  tlie  sudden,  sharp  pain 
i'  likely  to  be  followed  by  tenderness  and  enlargement  of  the 
nrj;;iii.  If  an  urti-ry  of  one  of  the  extrcuiilies  is  thus  occluded, 
cbariteleri^'ie  pain  is  followed  by  In^^s  of  pnlsation  in  the  Hrtery 
below  the  seat  of  embolism,  by  weakness,  numbness,  coldness,  and 
parivstliesiii,  and  even  by  gangrene  of  the  limb,  if  the  maio  artery 
IijqipcHs  In  he  plugged.  I'suidly,  hnwevor,  these  symptoms  grad- 
ually ili-iipiirar  with  the  cstabHshiiLcnt  of  adequate  collateral  cir- 
■  ■nliniiui.  A  by  m.  means  uiicoMiiiinn  effect  of  the  terminal  stage 
•  ■(  iiiiii'al  i-ej^ur^iitjitioii  is  the  oecurrenec  of  pulmonary  infarcts 
doi'  Til  rile  iiMl^ruicut  in  the  pulniiniarv  ciipiliaries  of  minute  frag- 
Diiiii-  111  tijiiitiilii  tinit  have  fnriiied  in  the  dilated  right  chambers 
111  [III-  lii;ii-i.  I'aiti  in  till'  alTi'clcd  liniir  tnnv  or  mav  not  be  felt,  but 
if  ihe  |i;niiiit  -mldi'oly  ln'^lii-  rn  i-mi-li  U]i  clear  bloo<l  it  is  very 
-n-|iii'iiui-  lit  |iiiln ary  iiilarrilno. 

\  (-i-y  iM'r|.MiiiialK,  a  ma—  uf  I'liii-iiderable  si^c  nniy  bo  swept 
III!  li'iiOL  the  cai'iliac  liiriiiiibii--,  ;nii!  I'literiug  the  pulmonary  artery 
i-r  oiii-  i>f  ji-  iaii^c  liraiK-lics,  may  )iriidncc  instantaneous  dyspncea 
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Physical  Si^rtiB. — Insperliori. — There  h  nothing  in  the  np- 
pearaiifc  of  indiviiiuals  iviih  a  Intent  mitral  hisuHiciencv  to  sug- 
gest the  exisU-iici;  of  thiir  difit-Jiw.'.  In  suiiic  instances  eaiiillar^v  con- 
gestion is  jnst  sufficient  to  impart  to  the  Up*  and  checks  a  slightly 
beightenpil  colour  that  is  easily  mistaken  for  ihft  line  nf  liculih ; 
il  is,  howevfr,  tlci'iK-r  than  iho  rosy  glow  of  jH-Tfecl  circulation. 
In  a  Btill  more  advanced  degree  of  congestion  the  lips  bcrome  of  a 
bluish  or  evun  purplish  colour,  the  capillaries  of  the  face  are  in- 
jected, and  the  fingers  also  ditiplay  Tiiorc  <ir  less  oyiinwiK,  Then- 
is,  hovcevcr,  nothing  in  this  a]){>earance  to  indicate  more  ilian  im- 
peded circulation,  and  hence  it  i«  not  peculiar  to  mitral  regurgi- 
tation. 

In  children  with  long-standing  mitral  disease  fiie  fingers  are 
apt  to  he  cUihlied,  the  sTnliirc  Htiinted,  the  shuulders  stuupiTig,  mid 
the  praxiordium  bulging.  In  adults,  on  the  other  hanil.  inspection 
of  the  cardiac  area  reveid*  no  ulicraiion  of  llic  kind  ■"■i-u  in 
children. 

The  apex  may  be  displaced  somewhat  to  the  left,  depending  on 
the  degree  "f  left -vent  rich-  hypcrtr-ipliv,  mid  if  .icrimis  dilnialion 
in  not  present  is  hmader  and  strnnger  than  in  heallh.  If  llie  riglit 
ventricle  ie  also  sutficicntly  cnlar;;ed  In  He  well  dnwn  in  the  sulcus 
fonned  by  the  union  of  Mn-  cliiijihragin  with  ilie  iiMli-rinr  ehest- 
wall,  its  pulsations  are  Been  lu'ire  or  Ie—  ili-liiii'lly  directly  lielow 
(he  ensiform  appeiidi.x.  Tin*  riii'j'tstnr  luilsaliuii  fonii"  'in  iin- 
portitnt  aifjn  of  right-vent rielc  hypertrophy,  and  licnr-e  is  n  second- 
ark-  sign  of  mitral  ilisease.  It  ■^hi-uld  la-  ciirefnlly  distinguished 
from  iho  throbbing  of  the  iili<loiiiiiia1  aorla,  so  nfroii  observed  in 
(hilt sitnntiiiii  in  neurciiie  indiviiliiaU  wiih  thin  abilnniiunl  piirielrs. 
Of  course  the  infoniiiilion  to  lie  derived  from  inspcctinn  depend* 
largely  upon  the  eoiidiiir.ti  of  tin-  ihoraeic  wiilU,  tind  hence  in- 
spection US  of  greatest  viiliie  in  jier-ons  who-e  hearl>  lire  dispro- 
portionately large  a*  compiireil  with  the  -■■ij'.c  of  ihe  chest. 

Patpalion. — In  eomjH'iisnti'il  and  iineompliculeil  milral  regur- 
gitation the  pulse  possesses  no  distiiiclive  eluiriieli'i'-  itside  from  its 
lownt-M  of  tension.  It:'  rate  is  ii-iiuilly  sunieHlial  iieecleraled,  its 
tension  low,  and  in  comi>ensalfd  eii»os  at  lea-^t.  it  is  regular  in  fre- 
quency, force,  and  volume.  .V-^  the  itiergy  of  the  lieiirl  wanes,  as 
iti  wtll«  lk'ei>me  <li'g'-m-nili'd  ami  it^  iiuricles  dihitcil,  the  puisc 
gTx)W9  strikingly  irregular  ami  intcrmiiicnt,  the  pulse-waves  dif- 
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wiili  grentcflt  intensity  Bt  the  immediate  seat  of  npcvimpuUc, 
eint'c  it  id  tlio  palpable  expression  of  llip  iniiriinir.  For  my  part  I 
aui  i«»rfectly  Mire  of  its  occasional  esisieiiw  in  cu»c»  witliout  con- 
joined mitral  stenosis. 

I-nstly,  by  palpation  of  tiie  cplen^trio  iiotc-h  one  can  also  jntlge 
of  the  degree  of  comi)ensatory  fiilargf-mciir  ami  vipmir  of  thf  ri^bt 
ventricle.  In  this  wiiy  one  ean  often  delcnuinc  that  ilie  ventricle 
ia  holier! ro]ihied,  when  for  one  reasDu  or  nnollier  it  is  ditticult  or 
imputisiblc  lo  outline  the  ehiuiilicr  hv  ]KTcus?ion. 

Prrcusiion. — Tliis  im-uh:-  uf  ciinliaf  fXJiiiiiiiiitio!i  eliould  never 
be  neglected,  since  as  a  general  thing  it  furnisher  the  mo^t  vnlu- 
ublc  iind  reliable  infortnafioii  concfriiinn  tlic  lieart'T*  condition. 
Indee<],  jM?rcnwion  is  aliii")*!  nnr  uTily  irn-iui-^  of  nsciTttiiiiiiif;  tlic 
size  «nd  shape  of  tlic  lieari.  Hn<l  licnt'c  <if  learning  wlmt  and  how 
pxteniiive  have  Iweii  the  *e<Mndtiry  chaiijc:?  wroiigbt  by  tin-  viilviibir 
defect.  If  in  ibe  le-iion  now 
iimler  eonsiduraliou  per<jus- 
sion  does  not  detect  inei'paM- 
of  ab!<oliit«  or  relative  dnlnc^^ 
lo  ilie  right  and  duwnwanl, 
the  inference  is  warranted. 
t\tn  though  there  be  hil  in- 
tense systolic  bruit,  tliiit  ilur 
leak  is  not  free,  or  (hat  bfins 
free  it  has  never!  hekyts  been 
perfectly  compensated.  In. 
nio*l  cuKCH  of  mitral  regtirgi- 
tation,  however,  the  Ii'-inu 
hue  led  to  enlargement  <•(  ili<- 
right  ventricle,  atid  in  ^iicli  n\i 
event,  deepseated  if  m>l  ^iipcr- 
ficifil  dnlness  is  incren-'eil  tn 
the  righl  and  inferiorly:  niid  liMiee  ihe  extent  to  whiili  dnln<-^s  U 
increased  is  a  criterion  by  wbioli  we  nili  jndge  "f  the  fivedom  of 
ihe  leak  or  of  ilie  i''.iii[ii-iHaiiiin.  Sceniidiiry  enlariieineiil  of  iho 
left  ventricle  is  shown  by  increased  duUiCfts  of  the  left  ( Fig,  30), 

Mitral  regiirtriiiiiioii,  il  will  be  renieinlier<>d,  lends  lo  <lilata- 
tion  of  the  left  anride  as  well  as  hyperirophy :  hence  in  pro- 
auiinced  cases  the  ontline  of  tlie  deep  I'Jirdiae  diilness  at  its  upper 
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unJ  uiiler  foriier.  so  fo  sjieak,  is  broad  and  rounded,  corresponding 
to  the  eiilargeuienl  of  iLe  auricle.  It  is  not  always  easy  to  deter- 
mine tliie  alteration  of  s\m]K  by  percussion;  yet  if  firm  perciia- 
aion  is  iniidf,  ami  ilic-  cIu'kI-whU  i*i  thiii  and  yielding,  it  ia  some- 
times possilile  to  (ii'ienuiiie  ilie  extfiit  to  wliicli  the  left  auriclo  hu 
been  affected  by  the  regurgitatioti. 

Augriilliilloii.— Thin  fi>ruis  ii  very  valuable  means  of  cardiac 
examiuatimi,  for  wilbonl  the  information  thns  obtained  one  can- 
not safely  assert  that  mitral  regurgitation  docs  or  does  not  exist. 
I(  ithoiitd  not  he  rrlii'il  iijiijii  (it  the  exchtsion  of  other  muthods  of 
iiirrnlii/iiUoii,  liowi-vcr,  fcr  iviiwonii  that  will  Ijo  slated  presently, 
'["lie  iuisrultatory  evideiirc  of  vjilviihir  liiseiise  lies  in  certain  aeous- 
tif  phenomena  which  are  produced  by  soniferous  currents  in  the 
blood-slreain,  and  are  called  miiriniirs.  It  is  plain  that  many  dif- 
ferent fai't<irs  influence  the  chaructcr  of  a  njiirnuir,  and  that  if 
rrlial'lc  iiifni'iiiation  t>  ro  be  di-rived  frmii  the  siuily  of  ii  ninrmur 

[|ic  cbaraclprs  peculiar  tw  each 
nuisl  be  undei'slood. 

The  anwiillHlory  indiea- 
tii.n  I'f  mitral  regurgitation, 
ilicii.  is  a  Bvstolic  murmur 
Irciii'd  wirh  uDixininiii  inten- 
sity in  the  milral  area — i.  e., 
at  •']■  cli.sc  to  the  apex-beat 
I  Vlji,  4n ).  Hindi  II  limit  \« 
lint,  hi.wever.  an  invariable 
-it;u  "f  mitral  incom|K-lence, 
»inee  it  may  lie  Hecidentn!, 
iind  hence  there  iire  other 
fael!"  cioicerniiif:  a  mitral  ro- 
pirjiltani  mtinnur  which  muit 
lie  Miulei"'lood, 

The  ninnmir  i-^  -y^tolie  be- 
eiiu-ie  produced  ilnrinj;  the  con- 
(racti.iii  nf  rhc  ventricles,  imd  lh(*ri-fore  it  is  strictly  \vnchronou8 
with  the  first  ■.yiuid.  iiltb'.nyli  [l  i\.,t  infreijur-ntly  h,-t«  a  little 
longer,  and  may  even  pcrHiri  mid  increase  in  diniincttic:'*  through 
the  ^hort  pauiW  up  to  the  tmeeecdinK  second  sound.  It  i-*  so  common 
for  -ome  depree  of  obstruction  to  be  combined  with  rcfiurtiilation 
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that  a  shorter  or  longer  presystolic  raiurinur  often  nshers  in  the 
evstolic  bruit.  It  furms  but  an  adtlcd  element,  mid  in  nowise 
alters  llie  fact  sttitcd  iiljovc — namely,  tli»t  the  lime  or  rhythm  of 
the  mitral  mgurgilanl  murviur  is  stricUy  systolic  (Fig,  41). 


Kio,  11.— Time  or  Mithai.  Beoviioiust  Miuni'ii. 
lt«l  eliQWB  tiniu  of  uiuniiur.    dmliap  tyvle  na  ill  Fitf.  n,    Rvnil  froui  l«ll  tn  ricl>t- 

Tho  next  clement  of  imi-'orlaiicc  i»  its  position  of  niasiiriiiin 
intensity.  The  brnil  in  soni*  eases  is  lieard  inoHt  (.-Icarly  near  the 
anatomic  situation  of  the  iiiilrul  viilvc — i,  e.,  iil  llie  level  of  tlliJ 
fiiurrli  costal  eartiliipo  neiir  rhc  li-fi  border  of  the  slernniii,  but  as 
a  general  rule  the  niummr  is  conducted  along  the  chest-wall  to  the 
piiiiil  vvlnTC  'iu'  iijiex  of  till-  lii-nrl  striki-*  witb  jrri'iitc-si  force. 
Hence  i.he  niiinmir  is  hcunl  most  lomlly  in  ilie  injiiiediaie  vicinity 
of  tliv  Hpcx-bcHt,  .■sometimes  i-li^lil1y  williin,  somctiine^  jii«t  above 
the  nipjile.  and  noineiiinc--*  u  liitic  to  ihe  outer  siile  of  tin-  ajiex. 
It  is,  however,  louder  in  this  ihun  in  any  other  cardiac  urea,  and 
by  reason  of  ihi-  cireuTii-itaucc  recupii-iod  as  mitral. 

Very  rarely  u  initra!  rejinrgitaut  limit  is  heard  more  plainly 
in  the  tricuspid  arca^ — i.  e.,  i"in  ibe  cusiforni  apiwndix  or  close  to 
its  left  tnarttiii — when  it  is  liliely  to  Ijc  mistaken  for  a  tricuspid 
briiit.  T  hflve  known  such  a  mistake  to  he  made  in  more  than  one 
instance.  The  error  can  Iw  avoided  by  attention  to  the  signs  of 
tricu«pi<l  rcfTurgitation.  as  described  in  thiit  chajiter. 

Iiiex[)c^rlcnccd  auseiiltaturs  are  apt  to  attach  a  wrong  inipor- 
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tance  to  the  intensity  and  the  quality  of  a  murmur.  It  goes  witb- 
out  saying  that  all  [wssihle  differences  in  these  respects  are  to  be 

f'liiii-]  iu  mitral  systulic  inurriiiirs  depending  upon  cuudittons  gov- 
erning their  gi^neraiion.  Xciihcr  ihe  loudness  nor  the  quality  of 
a  bruit  furiiishca  any  cvidenee  per  se  as  to  the  gravity  of  tho 
lesion.  A  very  intense  iniisical  iiinrmtir  may  he  produced  by  the 
blood-stream  being  forcibly  driven  through  a  small  aperture,  and 
fonvcT«-ly  a  very  widely  open  and  ungiiiirded  oriliee  may  permit 
the  hlood  to  regurgitate  so  easily  and  noiselessly  that  only  a  very 
soft,  §t.-areely  audible  nuirmiir  is  generated.  Hence  neither  inten- 
sity nnr  (inaliiy  of  a  ujiirinur  i«  of  importance  in  determining 
whether  or  not  it  is  mitral;  they  only  facilitate  the  detection  of 
the  ninrnmr,  iind  M'lijctitiic---  aid  iii  in  determining  the  seriousnees 
of  tlie  legion. 

rurthermore,  ilii-  inlen^iiy  i>f  ihi-  niurjnnr  is  governed  by 
oilier  eireumstiinees  than  the  leak  itself.  The  bruit  of  mitral  re- 
giirfiilatitm  is  genei-iill\  ii-udcr-l  during:  ciieriieric  action  of  the 
iiwirr.  heiiee  during  excileiucnt  jilid  iiiimediiUcly  after  exertion. 
It  is  eon se([ lien tly  brought  out  elcarly  by  having  the  patient  jniiip 
about,  swing  the  arms  viitlemly,  cir  do  something  else  that  causes 
the  heart  to  beat  rapidly  and  i-nergclically.  Hy  such  a  jirociilure 
it  is  often  ]ioKsibh'  to  dcifi-i  a  niitnil  brnit  which  Itcfore  was  in- 
inidibic  ur  su  imictinite  ui^  to  have  loft  the  o.tamiuer  in  doubt  of  its 
existence. 

The  iHtsiti..iii  ni'  ibv  |iiiti.Tit%  Imdy  also  inrineiK-Cj  the  audibil- 
ity fif  the  miiriniii'.  h  !:•  in  im^i  cnsc:*  beard  iiiu«t  jilBinly  when 
the  palieui  sits  nr  stands,  hut  I  liuve  fi'ei)uently  seen  eases  in  which 
it  I'liiiic  (Hit  fur  ui'irr  iH^lhirtli/  ui  llif  ilnrmi  'f'-ciibilun.  which  jier- 
niilTeil  the  heart  I"  heat  mure  fiH'i-ibly  beeamie  more  shiwly.  Con- 
M'lliieiitly.  it  shoidd  be  an  invariiilde  rule  to  auscultate  a  suspected 
ease  of  mitrnl  in-iitHeicucy,  mid  indeed  any  su-pected  ease  of  ear- 
liiin"  diwa^c,  iu  nil  rbn'c  ji-i^itions.  U  will  often  protect  one 
against  a  serious  hhinder  in  diagnosis. 

Jliti'ii!  svstulie  niunimr*  are  ii^^mdly  spoken  uf  as  blowing  and 
soft.  They  are  as  a  matter  <if  fact  softer  than  direct  murmurs  of 
stenosis,  but  tlicy  are  by  nn  nii-ans  always  soft.  They  may  bo 
barsli  iind  ra.-iping,  or  filing,  gr.iiing,  sawing,  whistling,  etc.,  in 
which  event  they  are  designated  as  musical,  a  character  of  pfttho- 
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Finally,  mitral  systolic  murmurs  should  always  be  studied 
with  rfMjit'ft  tij  tliL'  direction  in  wliich  iIk-v  lire  transmitted  from 
the  iipex.  TLis  is  especially  iriiporriiiir  in  fases  in  which  aecundary 
physical  signs  of  mitriil  lesurgitution  are  difficult  to  obtHiD,  for  in 
siich  cases  it  is  nei ■(•«)•  a ry  for  correct  cliagnuBis  to  deterniiiic 
whether  or  not  the  apex  systolic  hruil  is  an  accidental  one.  Such 
inorganic  ninrmur>^  arc  of  limited  ]iropugalion,  whcrcai?  mitral 
regiirKitiint  bruit*  are  often,  llioiigh  not  invarialily,  widely  tnina- 
niitted.  Their  direclitiu  of  projiapalion  is  towards  tlic  left  rather 
than  ihc  right,  and  therefore  tliey  may  be  triicod  into  the  axillary 
region,  or,  as  ^jnielinict  hHppeiis,  even  on  to  the  back.  It  is 
not  at  all  rare  to  hear  an  intense  mitral  murmur  at  the  inner 
side  of  Ihc  left  sciipiila  near  its  tip,  and  in  eliijdren  such  a  bruit 
may  he  liciird  tlirinif;ln.iiit  the  entire  thorax.  When  in  any  ease 
the  murmur  is  audililc  in  inorc  ih;in  loic  an-ii  ii  is  indispensable 
Id  dctcrniiTie  by  i-nrel'ul  ciMiiiiiirison  in  which  iircn  it  Is  of  miisi- 
mum  intcn.-ily,  fur  oiiJ_\  in  this  way  can  one  decide  to  what  car- 
diac area  the  mununr  belongs. 

One  is  not  to  content  himself  with  studying  otily  the  murnnir. 
he  must  also  rnrefiilly  itiinniltiilf  Hie  wri'i-iil  h''iirl'Xoiitul'i.  Tf  the 
Erst  lone  at  the  apes  is  not  replaced  by  the  inurniiir,  it  offers  a 
ecrtuin  amount  of  evidence  in  favour  of  the  valve  being  not  wholly 
destroyed,  hut  idile  in  ^till  piirtiiilly  close  the  orifice.  If,  on  the 
other  hand,  the  niiirnnir  alone  is  heiird,  it  indicatcB  great  freedom 
of  regurgitation.  Then  imc  should  note  the  degree  of  iiccouliuition 
and  purity  of  the  pidmonie  second  sound,  especially  in  all  cases 
in  which  the  intcrpn'liition  of  the  murniur  i*  not  eleiir.  Hegiirgi- 
talion  by  Inducinj^  pidinoiiiiry  i-ntige-lion  ]i'ad:<  to  iiifeiifii/iciition 
of  Ike  pulmotiic  second  tniie,  and  hence  such  intensification  is  tho 
earliest  ref.'ogui^ablc  secomlary  pby«rcal  *ign  of  niitrrtl  insiilli- 
ciency,  and  (greatly  srretitiiliens  rlii-  inference  drawn  from  the  rec- 
ognition of  a  murmur. 

Diagnosis. — The  diagnosis  of  mitral  repurgiiatitm  is  not  diffi- 
flult  US  a  nde,  being  in  some  irisfanees  one  of  the  easiest  tit"  all 
Talvular  lesions  to  Tiiiike  out,  When,  however,  the  l.-jik  i^»  flight, 
the  murmur  obscure,  and  the  sp«?oudary  changes  in  the  heart  and 
general  circidation  insiguilicjrnt,  itw  diagnosis  may  be  aiiylhiug 
but  easy.  It  is  iiUii  occioioiuilly  dilliculi  when  there  is  dropsy,  a 
rapid,  tumultuous  action  of  ihi?  heart,  extensive  dilatation,  and 
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sei-oiB  acc-umiilatioii  in  tho  pkiiral  cavities.    One  may  then  make  a 
diiignuais  of  the  condition  with  reservation,  and  wait  for  treatment 

to  clear  ii|)  the  case.     Attention  to  iho  sowmdary  phvsical  signs 
will  usually  help  out  auiiufiiijily  ■under  surh  cireimistanoos. 

The  history  of  the  patient  is  also  of  great  iniporlaQce,  not 
alone  to  the  diagnosis  of  mitral  iiisutlieieiiey,  hut  to  the  recognition 
of  the  etiology,  and  thereby  to  the  relative  or  organic  nature  of 
the  regurgitation.  Its  gravity  is  lo  he  determined  liy  the  second- 
ary effeels  wliich  the  heart-walls  and  cavities  have  undergone, 
and  I)y  the  prweuce  nr  jd)si*nce  !>f  syni|itciius  referahle  to  (lie  cnr- 
diuc  dii«ca:<e.  \ut  niilil  nil  thin  liiis  lieeii  acconiplie>hcd  should  the 
physician  rest  satisfied,  reine»ihoring  that  the  deircHoii  of  a  mur- 
mill-  >!ors  }iol  eonstilutc  a  diaijnosis. 

PrognoBiB. — In  general,  it  inny  lie  slateil  that  mitral  regur- 
gitiili'iii  ad'oi'dti  a  more  favunralilc  jtrognosis  than  does  any  other 
valvular  disease,  yet  \\\  this  respect  eaeh  <'ase  l*  n  law  unto  itself, 
FuriliiTiiiMrc,  till-  jirogriDsis  of  eneh  case  de|ienda  upon  many  dif- 
furcnt  factoi's:  (  I  |  On  the  etiolojiical  nature  of  the  defect,  (2) 
its  severity,  (3)  the  degree  of  secondary  effects,  (4)  Iho  complctc- 
noM  of  eiimpeii!.alion,  and  (5)  the  existence  or  not  of  complica- 
tions, ^ncli  us  other  valvular  lei^ions  and  adherent  ]>erienrdinm. 

In-'uHicieiiey  nf  ihi-  mitnil  viilvc  from  srlcrottU  furiiishe:<  a*  a 
rule  hv-is  favourahle  prognosis  thiin  dot-:*  thai  of  endocarditis, 
hecjnif-e  of  the  progressive  tendency  of  llii'  selerotic  I'haiige  and  of 
the  age  -if  the  piirient,  which  renders  it  likely  that  ihe  myouirdiuiii 
it)  no  longer  henllliv.  If  the  reuiirgilalinn  is  free,  if  Hfemidary 
hypcrtrupiiy  and  ilihitaiii'U  arc  '•xtcnfllve.  if  engorgement  of  tho 
generiil  vl-ei'ni  i^  ii]ip:ireiil,  fvi-n  llnMifrh  i'nmprTi«aItiiii  seem*  ade- 
ipiiiie.  the  pm^peci  of  the  diM-;i:.i,'  ri'rniiiiilMi:  r^liiti'inary  i-^  not 
giMul.  If  mitral  ret;iirgitaliiin  is  united  wirh  defects  of  other 
valvci*  i-r  iirifiees  tin-  progno-i*  iw  corrcspundinfily  uufavourahle. 
t'oni]>lieatiiimi  on  the  pari  uf  the  ])ericardiiiin  ami  of  chronic 
iii'phriii>  reiiiler  prognosis  very  iinfavnuralile.  Finally,  prognosis 
ataiifh  !ii  ilirirl  rt'lation  to  thi-  fompldrneM  nf  the  eompeumlion. 

The  <'uriiliility  of  this  lesion  n-siiliiiig  frojji  cniloenrditis  has 
been  mueh  'liwen^ed.  and,  a»  piuTiled  out  hy  Halfour  and  others, 
eeonis  ecrlaiiily   possible.     This    In  eon.*idered   particularly   true 
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be  considered  in  a  subdequeiil  cliniitcr  devoted  to  the  Prognosis  of 
Vfilviiliir  nisfU'C  in  <."-iifnil. 

Mode  and  Causes  of  Death.— A  [mtient  wiih  uncompli- 
cated mitral  incumiKnence  rarely  dhs  Bvddenly  and  without  warn- 
ing, as  in  sDiin;  olIiiHr  fin-ins  <A  ln-ui-t-disL-asc.  Wjii'ii,  liowovor,  this 
lesion  is  united  with  fatty  or  liliroid  ih'i-i'iic-ration  of  ihc  lieart- 
uiU)M.-]e  thf  iiidividuul  niuy  dro]i  dcitd  from  sudden  diasinlic  arrest. 
I  have  known  one  sucli  in^tiinii-  in  ii  man  of  siKty.  A  long  i>eriod 
of  (iufTeriiig  may  \k>  leniiitiateii  hy  a  rallier  rapidly  developed 
pidtiiomiry  <rdcina,  Inil  usually  tlicend  cuuies  slowly  through  firud- 
ually  inereiising  eardiae  exlian^lion  and  weolcs  or  even  months  of 
most  dislrer^sinp  ?yuiiiloui». 

Very  nively.  dcnili  nniy  laki*  plaee  from  ciidmlie  i'lug;t;ing  of 
the  pulmonary  artery  or  oUf  of  ii»  main  hram-hL'.-,  hui  bucIi  a 
Bequence  is  usually  ]iret'cdcd  hy  aymptoni*  of  cardiac  ustliciiia. 

In  one  instanrc  a  yuuiijr  woTiiiin  dii'd  .Hudch'iily  under  llie  fid- 
lowing  eireumstanees:  Ahout  a  week  Ixd'ol'c  her  death  t^he  had 
sought  medieal  udviee  on  aeeouni  of  increasing  dy*pnten,  and  waa 
found  to  present  sign»  of  eomhiiied  niitrnl  incompetence  and  ob- 
Blruetioii  due  In  urtieular  rheiiiniitisni  some  yeac>^  liefore.  Be- 
eauso  of  failing  <-'iiii]hen^iiii<iii  -lie  was  cirdered  to  rest  quielly  al 
Home;  nolwillislnnding  this,  i<\u-  a  frw  days  hiler  eiirriud  a  Iniek- 
clflil  of  eoiil  iipstiiirs.  The  nest  mornini;  her  s-peeeh  was  thick, 
she  eompliiined  of  stilTnest^  in  the  hack  of  llii.'  neck,  and  :?howed  a 
degree  or  so  of  lempcrHlun-,  hut  evineed  no  pnraly^is.  Hhc  was 
then  sent  to  the  hospital,  and  a  day  or  two  later,  upon  billing  up 
in  lied  to  drink  a  eiip  -if  ton,  su^hll■llIy  fi-ll  lnu'k  upnii  i||.'  pillnw 
ami  I'Xpireii.     A  p<)->l-Mi<irteiM  o\aii]iiialii>ri  ci'uld  ni>t  lii'  <iht:iined. 

Another  female  patient  whu  for  oli-vcn  years  bad  evinced 
symptom!*  and  physical  ■^i^ni^  of  ii  douldi-  mitral  lesion  with  adher- 
ent jK-ricardiiim,  id  leiiiitli  hc^aii  In  MilTer  fnnn  incrensinjily  fre- 
quent attacks  that  seemed  to  iutlieate  a  surlden  augiLientiltiou  of 
8lHi«i»  within  the  pulmonary  vessels,  yet  without  other  manifesta- 
tions of  more  than  iiriiuil  erirdiae  wejikiies-.  Sr^r-ni''  transudation 
could  nowhere  be  <letected.  The  tinal  iitluek  lasted  hut  a  few 
hotirn.  and  seemed  to  be  the  result  of  a  rai)idly  inerea-iinj;  failure 
on  the  part  of  the  riijln  venlriele,     Xo  necropsy  was  ]>ermitted. 

A  liid  of  twelve  ycar^  with  chronic  mitral  regurgitation  of 
rUeumatie  origin  in  whom  a  badly  broken  compensation  linil  been 
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jmrlially  restored,  and  who  a  few  weeks  before  death  seemed  to 
have  eonlraeteil  a  fresh  lullaimiialioii  of  iht  mitral  orifice,  aro«e 
from  bed  ciirly  one  iiioniing  to  ]ihss  urine:  her  had  soarceh-  made 
the  attempt  when  he  fell  on  hia  pillow  in  a  condition  that  alarmed 
his  nurse.  Two  houra  later  I  found  him  jjartlj  unconsciow.*,  and 
with  a  moderately  slow  and  irregular  pulse.  He  was  pronounced 
itioril.mnii,  am!  ik'nlh  cH'cnrred  an  liiuir  or  two  suhsfKnieinIj.  Un- 
fortinialply,  post-mortem  exiuiiination  could  not  be  obtained,  and 
H»  ill  the  two  preceding  eases,  tho  immediate  eause  of  death  could 
<inly  be  eoiijeciuri'd.  Tt  was  probably  (iup  to  an  acute  overdisten- 
lion  of  the  hturl,  leatUng  lu  gradual  paralysis. 

Hiisledt  examined  4U1  eases  of  heart-disease  at  the  PatJio- 
logienl  In^itiinte  at  Kiel,  with  a  vic\p  to  determining  the  eausee  of 
death.  i)i  1 J  cases  ol^  miinil  insuffii-Iency,  wilhonr  associated  car- 
diac lewionsj  he  found  tlie  following  causes  of  death:  Cardiac 
asthenia  (llerzsehwiiehe),  T  cases;  pulmonary  infarct,  2  cases; 
apiiplexv  diT-  It)  eriiiiolism,  ]  case,  while  in  the  other  5  death  was 
due  lu  feouie  aeeidL-utal  or  interenrreiit  atTeetion.  such  as  uepbritia 
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This  Iltiu  ik-notL's  ii  iiiirrowinj;  or  i-onslrieliim  vi  tlit-  oiwiiiiij; 
between  ihp  left  nnricle  and  ventricle,  in  conseqnonce  nf  wiiieli 
ihero  IB  an  obstruction  to  tlie  free  fluw  of  lilooil  from  the-  former 
into  ilio  Inlter  I'liaiiilnT.  A  narniwinj;  U  nlimi/s  Ihi:  r-'niilf  of  siriic- 
titral  defect,  either  of  the  riiip  itself,  of  tlie  valve,  or  of  liotli.  anJ 
can  never  be  of  a  funftioiiul  or  rt-iiitive  kind,  imiilupms  to  relative 
inoomiietence  nf  the  valve-*.  The  stenosis  may  t>e  cimj^enilal  in 
consequence  of  defect  uf  develojHiient,  or  of  endocarditis  dnrinj; 
intro-iiterine  life,  Imt  in  the  preat  lunjority  nf  eases  it  is  ac(|nired 
after  birth,  and  forniB  one  of  the  most  fre([uentl,v  encountered  of 
idl  valviilnr  lesions. 

Morbid  Anatomy. — In  a  well-marked  ease  of  mitral  steno- 
sis the  cusps  are  thickened  and  rigid,  they  arc  adherent,  and  bound 
firmly  in  jilaee  by  ilie  tliiekeiied  and  contnieted  ehnrda-  leiidinem 
and  papillary  muscles.  The  whole  valvular  structure  is  thus  often 
converted  into  n  rigid  funnel-^hnped  ojieninp,  with  a  narrow  slit- 
like extremity  of  size  searcely  to  admit  a  small  prolK.'.  This  is  tits 
Bo-cyjled  hullonhulf  iiiilml  (Fig.  42).  and  iu  tliis  fnrui  of  sleim- 
sis  ibe  endueiirdiiiiii  may  present  no  evidence  of  old  vegeliilionf", 
but  be  perfectly  smooth.  This  has  led  sonic  French  authors  to 
consider  the  ci.>nditiou  »w  of  coiip-iiiiiil  uiiilforiiiiiti"n  ratbi-r  than 
of  rheumatic  origin,  Sansom,  on  the  ntlier  hand,  Ihiuk.s  it  due  to 
inflammation,  and  that  its  smooth uess  results  from  the  "quasi- 
cicatricial  tissue"  being  .subjected  to  pressure  by  the  hlooil  on 
both  its  aurieular  and  ventricular  a>j>ect. 

The  stenosed  valve*  often  ^llow,  howevi^r,  tmirked  evidence  of 
past  inHamniation  in  the  form  of  orpanized  or  ealeified  thrombi, 
especially  on  the  aiirienlur  r<iii'fnce.  These  inay  he  so  lars;e  as  to 
nlnutst  eonipleii-ly  ohsiniet  the  orifice,  while  their  presence  always 
leads  to  shrinkage  and  deformity  of  the  valve,  and  almost  always 

■Hit 
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t<j  a  coriBin  amount  of  regii recitation.     In  fact  a  pure  stenosis  is 
very  run",  iiltlioiigh  it  iloes  occasionally"  occur. 

Cani]ilicll  ingcnionsiv  suggests  that  tlie  s)ifl]>e  of  the  orifice  de- 
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holt  be  punctitri'd  in  ii  can  full  of  water,  the  crose-SGction  of  the 
fluid  jet  cimiiiig  frnm  it  is  much  lesa  than  (he  arcA  of  the  aper- 
ture, lijtk-  Dion-  ihnti  half  of  it.  The  rvlntioti  of  one  to  the  other 
ia  termed  (he  cooltlcient  of  dii^cliarge.  If  now  the  smnii  end  of  a 
funiip]  Ik-  ucc'itratflv  fitted  to  the  inner  side  of  tlie  aperture,  90  as 
to  iiuiluii.-  thf  cutidiiion  of  things  uhtiiiniiig  in  the  funnol  mitral, 
the  coefficient  of  discharge  is  almost  douhled.  Again,  if  instead  of 
iuakiii)r  u  nnind  ajK-rturc  iu  our  can  we  mske  a  linear  one,  so  as  to 
imitate  the  hiittonhole  mitral,  we  in  11  similar  way  nearly  double 
iho  coefficient  of  discharge.  This  form  of  the  mitral  orilioe  re»ulti) 
from  lh«  flntloiiing  out  of  the  funnel  through  cicatricial  contrao> 
tion,  so  as  to  form  a  more  or  less  Hal  diaphragm,  and  it  i»  indi^^d 
A  rcmarktiblc  fact  that  in  this  process  the  round  aperture  of  the 
funnel  is  invariahly  converted  into  a  il\u  Sometimes  it  will  eoom 
to  be  slit-shajwd  before  the  flattening-out  pnwess  begins.  Hence 
it  is  clear  that  in  mitral  obstruction  the  heart  avails  itself  in  a 
very  cunning  way  of  principles  well  known  to  the  engineer,  80  as 
to  eecnre  the  maximum  flow  through  the  narrowed  mitral  oriiice — 
a  brave  attempt  tu  iniike  the  Ik-si  of  a  bad  job." 

It  seems  possible,  however,  that  the  fact  of  the  mitral  valve 
being  compowjd  of  two  approximately  triangular  leaflets,  whldi 
become  adherent  along  their  sides,  and  leave  n  small  oiK-ning  at 
thoir  apices,  where  the  two  Hat  cusps  come  together,  niny  have 
fiometliing  to  i!o  with  the  slit-like  shape  of  the  etenosed  orifice. 

The  effect  of  narrowing  of  the  mitral  orifice  i*  to  incrcuso  thfl 
ditficvilty  with  which  the  left  auricle  expels  its  contents  into  the 
renlricle.  The  reiictinn  of  Ihe  mu«'ulalure  to  this  increased  de- 
mand for  work  is  shown  by  the  production  of  hypertrophy.  Thia 
is  the  primary  effect;  and  dilatation,  when  it  does  occur,  is  a  later 
event.  In  mitral  i neon i]m> ten ee,  on  the  otiier  hand,  dilatation 
comes  lirat  and  byjjertrophr  afterward.  Yet  there  are  many  cases 
of  mitral  steuosin  in  wliieh  the  auricle  is  found  post  mortem  to  be 
thin-walled  and  dilated.  This  is  probably  in  most  cases  due  to 
aaeociutcd  regurpitation,  for  in  a  scries  of  cases  taken  from  the 
records  of  Guy's  Hospital,  Samways  found  that  the  degree  of  dila- 
tation was  nearly  always  proportional  to  the  amount  of  leakage 
asjioeiated  with  the  stenosis, 

The  left  ventricle  presents  a  condition  in  marked  contrast  to 
that  found  in  regurgitation.     The  narrowed  orifice  allows  only  a 
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reduced  amount  of  blood  to  pass  into  tho  ventricle  with  auricular 

systole,  and  lience  tlip  work  required  of  tlie  ventricle  is  rcdufwl. 
Tiie  cliniuljcr  tiet-omca  diiiiinislicd  in  size,  and  its  walls  tUi"  and 
weiik.  At  tiiut's  lliis  ntnijiiiv  uf  tlic  ventricle  is  so  marked  lliat 
the  cliauilxir  is  almost  nKlimentary  in  apjienrance. 

The  effpfts  of  mitral  stenofis  on  the  circulation,  pulmonic  and 
syeteiiiic,  nri'  prneiienlly  those  of  insiiHiciency,  heing  primarily  duo 
to  ohslnu-tiiiii  of  tlic  liliRid  in  ilit*  |iiiluionury  veins.  The  olislriie- 
tion  is  more  constant  and  unyielding  in  stenosis,  however,  and 
lienee  the  congestive  effect  is  even  more  marked  than  in  insufK- 
ciency. 

The  effL'ct  on  the  myocardium  in  prtxluciug  brown  atrophy, 
and  the  congestion  of  the  various  organs  of  the  IkhIv,  are  the  game 
a;*  ill  iiiitriil  i neon ijn-l cure,  aiiil  >l>j  not  cnll  for  re]wlitiim. 

Etiology.  —  Min'li  of  whm  Ims  Wt-u  -^aid  i.'onwniing  the  causa- 
tiiiii  uf  mitral  regurgitation  a|i|iliet4  eijunlly  to  narrowing  of  the 
mitr;il  ostiuiu.  There  U  oup  great  dilfrrcnce  ln'twoen  the  two, 
hnwever — namely,  .'^tenoeis  cuniiut  he  iinything  else  tlian  a  struc- 
iiiriil  ili-firt,  tnid  llu>refore  it  results  I'iihcr  fn-ui  changes  during 
fretal  pxii-tpncc  or  from  endociirditis  or  sclerotic  changes  after 
birtli,  Acute  iiifliiniuiiilioii  u-iiially  prnihu'cs  clinical  phen-micua 
of  inconijictfucc  jiikI  not  iiHrrowirig.  Iiut  chiinge*  initiated  during 
an  acute  attack  may  subsequently  develop  into  such  as  cftlise  pro- 
nounced ohstnictiiiii, 

.Mitriil  -<teiiijsiii  rctiults  most  often,  tlicrcfove.  from  siibacntc  or 
chronic  rhcunintism,  iin<l  on  thi.'  iieconnt  i*  ii  profjn-ssivc  k-sion. 
Accordiugjy.  as  pointed  out  by  Snnsoni,  it  is  esjiecinlly  apt  to  be 
olw-rvcd  in  persuiis  yvhu  ciiher  give  no  history  uf  acnic  rheumatic 
altacks  or  have  siitfcrci]  from  va^ie  joint  pnius.  ll  is  probable, 
iherefiirc,  ihnt  in  the  iiutjnriry  of  cases  mitral  stenosis  is  of  rheu- 
matic origin,  but  of  the  iii-itliuiis  i>r  innp^kcil  type,  and  not  of  tho 
pronounced  form.  Xcvci'ihclcsi.  as  previnusy  stated,  a  valvulitis 
itiiliatcd  during  an  attack  of  rheumatic  fever  may  in  time  even- 
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sdinitit,  lie  vet  belk-vt's  tbat  mU-iTuIusis  lies  at  the  bottom  of  the 
cases  of  luitrul  stenoeis  wliidi  are  progreaaive. 

While  very  loulh  to  nccept  Teissier's  conoliisioiis,  I  am  never- 
theless greatly  interested  iii  ibc-  [lossiljilily  of  sin'li  a  oaiisfitive 
ri-liiti()ii»bi]>,  for  the  reason  llmt  prior  to  my  knowleilge  of  his 
views  I  had  hewi  stniL-k  with  tlie  fact  that  several  times  I  had 
enfoinitered  narrowing  of  ihe  niitrnl  orifice  in  young  women  hr- 
loii^ing  lo  tuberculous  fiiniilie*.  1  rwall  distinctly  a  yonnji  Irish 
girl  who  iiad  lost  a  slitter  from  con.tnTii]itiiin  and  sought  niy  ojiinion 
and  treatment  bL-caiise  she  feared  she  was  going  into  a  decline. 
The  irhiiraclor  of  Iht-  rc-ijiirutory  mitrmnr  at  the  left  apex  made  nic 
very  nneasy,  and  hesiiaie  ahoni  t-xprc-ssirig  an  oiiiniixi  until  after 
1  hud  kept  her  tinder  observation  for  a  surticient  time  to  note  any 
ehiinges  that  ntiglii  take  place  fur  Letter  or  worse.  To  my  great 
surprise  1  at  length,  after  repeated  examinations,  discovered  signs 
that  indicated  a  very  jfliglit  and  projrressivc  mitral  stenosis.  After 
the  lB]>9e  of  a  nnmlii-r  id'  rimnihs,  during  whieli  she  occasionally 
eoinphiined  of  vague  Icj;  ]ininH  williout  other  definite  iudicjiliniis 
of  1-liviinmtit.ni,  a  very  pretty  but  sliort  ju'esystoUe  murmur  bccamo 
unini^lakalili'. 

In  nnotlier  woman  of  twenty-nine,  who  also  had  ln*t  a  brother 
find  a  sister  of  consuitiplioM,  1  fuurid  a  very  e'lnsidcrahlc  narrow- 
ing of  the  mitral  o«liiini,  as  evinced  by  the  secondary  sign?  and 
symptoms  as  well  as  by  it  long,  rough,  loud  presystolic  hruil  and 
eorre>p<piiding  I  brill.  There  wi're  uUo  inijuiired  ri-rsnnaiice  and 
broncho-vesicular  breathing  at  the  right  a|ics,  which  made  nie  very 
suspicions  of  latent  tuberculo^iir.  In  this  ciisc  most  careful  and 
searching  inipiiry  failed  to  elicit  a  Iiistory  of  previous  rheuma- 
tism or  leg  pains  in  childbrwd  that  might  have  been  construed 
as  rlienmatic.  Xcvcrtheless.  I  «iiouId  be  nuist  reluclant  to  say 
that  in  this  ease  the  stenosis  was  of  Intjerenlous  origin.  To  my 
mind  it  is  far  more  reas'iii:d)le  tn  a«suinc  thai  she  b.'id  had  unrec- 
ogniseil  rhciimalisni.  Are  we  In  conclniie  becau.''e  tubercle  bacilli 
have  been  identifie.1  in  endocarditis  that  these  slowly  progressive 
and  often  latent  cases  are  necessarily  of  tuberculous  eiiusation  ! 
The  natural  delioaey  nf  eonstltntion  in  these  individuals  who 
eome  of  tulierculous  stock,  and  the  frei|uency  with  which  rhcnina- 
tism  of  children  i«  overhioked.  mnken  fur  more  ]daiiftible,  as  I 
take  it,  the  coucliL^ion  that  the  valvular  defect  dates  from  early 
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veara  of  life,  and  lias  taken  years  to  reach  that  degree  at  whicb  it 
bet'Oint's  clinically  reoogniaed. 

Based  on  the  teaching  of  Kokitaiisky,  the  view  was  formerly 

lield  that  there  is  a  milural  aniafjonism  between  narrowing  of  the 
mitral  o.iHiim  and  puhiioiniit/  Itibeirulosis  because  of  llio  congi-s- 
tion  of  the  hings  produetKl  by  the  stenonis.  This  is  now  known  to 
lie  erroneous,  for  |inhiinniiry  tiiberciilo&iB  and  mitral  obsiruction 
have  been  observed  uoiijoiiilly  in  u  considerable  number  of  in- 
stances. TbiiH  tiansoui  has  cnllecled  31  cases  in  which  these  two 
diaeasea  were  found  associated  at  the  necropsy.  It  is  worthy  of 
iiok'  iilso  ihiit  of  thi-sc  ;tl  cfisc?  mitral  slcnosi?  and  tnciif|iid  ateuo- 
eis  were  combined  in  11,  wliile  in  o  other;^  there  was  al^>  aortic 
valvc-diseasc.  Sunsom  explains  the  connection  of  pidraonary  con- 
siniiiilinii  wilb  mitnil  narrowing  mi  tlic  ground  that  the  latter 
lessens  the  natirral  iM'si.-.iaiii'e  of  the  organism  to  the  inroad  of 
tubercle  bacilli.  Tlie  union  of  aortic  and  mitral  disease  intensifies 
this  9ti«ee]iiibility,  while  ti'ieii.''])id  :ilcnosi»  pred isjioses  to  pulmo- 
nary Inbereulosis  in  the  same  way  as  does  obstruction  at  the  pul- 
jnonie  oriliw. 

Sypliiiis  and  gout  are  elioUifiivol  factors  that  stliouhl  not  be  dis- 
ri-friinloj ;  but  thoy  lead  to  the  sclerotic  or  atheromatous,  not  to  the 
cndoeurditic  form  of  stenosis. 

The  inlliiencc  of  at/e  upon  the  type  of  the  disease  i*  also  inter- 
esting. It  is  the  riieiiinutic  or  cndocardilic  form  that  is  eacoun- 
tere<l  in  ihe  yoinig.  This  is  >bii\vn  cvn  Iti  the  casL-  of  an  infant 
that  livcil  liiii  iweniy-foiir  lioiir.-,  and  in  whom  Ucm-z-ard  Smith 
discovered  mitral  i^lenosis  posi  niurteiti,  imd  likewise  in  the  infant 
of  four  months  oiiscrvcd  liy  (lerbiirdt,  since  in  bulb  tbcc  cases  the 
stenosis  was  cvidcinly  rhe  result  uf  i-iidocardjii-  during  fn-tal  life 
and  nol  of  dcfeclive  deVeli)]ii(ient.  Tliit-  prevalence  fif  mitral  ate- 
uosie  in  the  young  (it  being  delected  moat  freijuently  ni  or  about 
TJic  age  of  fourteen,  Saiisoin  )  |-  undoiditedly  exp'icable  Iiy  the 
fai-t  ihai  rbe  voung  are  nnwt  liable  lo  articular  rhcunuilism.  On 
the  other  hand,  individuals  "f  middle  age  or  over  develop  iho 
sclerotir  furiii  of  iliis  viilvuliir  h-slon,  and  in  such  it  IS  probably 
but  a  manifi'station  of  a  general  tendency  to  fihrnsiri. 

'l"hc  association  ijf  mitral  stenosis  with  renal  disease  is  shown 
by  Cioodhart's  stnii»iii'5<,  who  found  it  present  in  about  1,4  of  11*2 
case*  of  chr..iiic  nephritis  that  caine  to  autopsy,  while  Piit^  in  the 
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post-jnorlem  reoords  of  Guy's  Hosplifll,  found  mitral  stenosis  and 
gramilar  kidney  three  times  as  freijuently  aa  stenosis  without  this 
form  of  rcoal  liisi-iise. 

It  is  a  striking  tact,  on  which  all  writers  comment,  tliBt  initriil 
stenosis  ie  encounltTcd  far  more  frequently  in  tlie  female  than  in 
the  male  sex.  This  is  i'i*[)i<'i;illy  true  *>f  ihe  disease  in  |>ersona 
below  the  a^e  of  forty,  in  whom  it  is  ])rol)ably  of  indiiiiiinatury 
origin,  while  the  setcrotic  form  of  the  lesion  does  not  appear  to 
jiredoiuinale  ju;reaily  in  either  st-x.  Of  AH  cases  of  ]nire  initrnl 
stenosis  of  which  I  have  records,  2&  occurred  in  females  and  IV 
in  males,  and  of  iho  entire  miirilwr  but  ^0  gave  a  clear  history  of 
rheumatism.  It  is  llnis  seen  that  of  my  casea  females  nund)en;i(l 
twice  as  many  as  uiiilcs.  Iiearirig  out  the  statement  tliat  mitral 
oli!»( nicT ion  is  juir  err'-Ufiirf  a  disca-ie  uf  ihi-  gi-nlli-r  sex. 

Symptoms. — Inasmuch  as  the  effects  of  mitral  regurgitation 
nnil  uiilral  sleriu-iii»  on  the  eireiihuiou  are  pnieMeally  tlte  same, 
there  is  a  i-lose  Hiniilarily  in  the  synipUnns  of  the  two  alTeclii)n.>4. 
Therefore,  much  (d'  what  was  said  under  the  lieiid  of  mitral  regur- 
gitation also  ajiplie*  to  inilml  stenosis,  rndoiihu'dly  this  affec- 
tion may  remuiii  latent  f<ir  years,  hut  It  is  \c-^^  likely  to  do  so  than 
is  re^nrgilalion.  Nevcrilu'lecs,  liard  and  fa^t  liuch  in  thiri  regard 
cannot  he  drawn,  for  the  luaiiifvst  reasoti  ihiii  ilii'  ilejjrei'  of  the 
effect  stands  in  ilireri  [iroportioii  to  the  eravily  of  the  lesion.  If 
eompensaliou  is  adequate,  vyniploms  refcriihle  to  (he  heart,  or  thnt 
eall  the  adeution  of  the  |iiilii-rii  to  \\\-.  heart,  may  lie  entirely  ab- 
sent; and  yet  a  pulient  with  any  i-uu*ideralile  degree  of  stenosis 
is  not  likely  to  he  nibmit.  or  to  posiiess  nnieh  physic-al  einlurnriei-. 

Chihireu  are  liki'ly  to  he  nmn-  or  h-ss  -liiiiled  in  dcvelo|iuient, 
both  mentally  and  bodily:  while  in  The  case  of  ndnit  females  I 
have  been  impn-^^cJ  by  the  freiiiiericy  with  whii-h  tliey  are  lull  nnd 
thin,  with  f-viclenee  of  nTiii'Tiiia.  T!u-ir  clrenliition,  as  might  be 
expected,  is  defective,  as  shown  liv  coldness  of  the  hands  and  feet 
and  great  sensifiveneits  to  low  tcnipcralnre.  Kven  wb'ii  not  suf- 
fering from  symptoms  refi-nible  tu  piilrnonary  enngesiiou,  as  dysp- 
nea, they  arc  apt  to  complain  of  digestive  and  menstrual  <lisor- 
ders,  sour  Ktomiieh  and  *cflnty  men.stnintion  lieinjr  particularly 
common.  They  are  generally  constipated  and  their  nrine  is 
ditnintshed  in  amount,  of  corre.<pondiugly  high  ^pecilic  gravity, 
and  loaded  with  urates. 
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Paticiita  with  mitral  stenosis  are  iilso  very  pri.>ne  lo  iittacks 
of  broiiciiitia,  whidi  iilt.iiiialolv  run  into  chronic  bronchial  catarrh. 
They  are  also  pnrticularlv  liable  to  nentc  pulmonary  irdemu  upon 
extra  exertion,  and  in  siiuIj  instances  tLe  eotigh  and  hiemoptysis 
or  frotliv,  [itTJiaps  blood-litigeil,  sputum  often  give  riac  to  the  fear 
of  imlnioniiry  tnberculosia,  I  have  this  very  day  Been  a  well- 
marked  instance  of  llie  kind. 

In  other  cases  there  is  persistent  dry  cough  due  to  bronchial 
congestion,  which  uiiiy  atiraet  nitfutiuu  from  the  heart  to  (he 
lungB.  I  well  renieuilier  the  caae  of  a  lady  wlio  consulted  me  for 
an  obstinate  dry  coiifili.  wlneh  Wiis  found  due  to  a  mitral  stenosis, 
tiiC  existeriee  vi  wliieli  liiid  not  b<.-eu  suspected.  Indeed,  I  myself 
had  exaiiiitied  her  alioiit  a  year  previously  during  an  attack  of 
taeliycardiu.  and  at  that  time  wae  unable  to  detect  any  iniplica- 
ticm  of  the  valves. 

As  a  rule  breathlessness  on  exertion  is  an  early  symptom  with 
putienl^  fufferiiig  frum  jimnoitiu'cd  mitral  eoustrietion,  even 
lli"ii^dj  ill  all  olber  resjiects  coiiipciisiirioii  fer'nLS  gund.  When  the 
narrowiuj;  of  tin-  nritice  ir-  cvtreiuc,  when  rhe  heart-muscle  begins 
to  fail  from  defeneration  or  preponderaliug  dihttulion,  dyspna-a 
becomes  an  exceedingly  <Iistn'i*siii{r  symptom,  and  may  be  present, 
ihoupli  in  II  less  dcfiree,  even  "lien  the  patient  is  at  rest.  Palpi- 
tations niiiy  also  be  an  annovinL'  fejitnre,  iiud  there  nuiy  be  sharp 
or  dull  pnvcordial  pains  with  arens  sensitive  to  ju'essure,  the  same 
it»  in  initnil  rei;iirL'it:iHon,  1  am  unable  to  recall  a  sinplo  iustauec 
ii[  wiiii'b  rhere  wa^s  ty|)iciil  unfiinii  pectoris. 

In  otlier  cases  there  is  a  seiise  of  prn'conlial  fulness  or  dia- 
tentiou.  particularly  ii]iou  exertion,  ilore  or  less  vertigo  di-clares 
itself  upon  till-  jialicnt  sinldi-nly  jissiniiinjr  ihe  erect  position,  or  he 
is  iijinnvcd  by  a  feeling'-  of  fnliii-S!.  or  confusion  in  the  head.  This, 
which  i»  a  !iym]iioin  of  paintive  cerebral  conjicslion,  often  amounts 
to  actual  hcaiiache.  Insomnia,  distnrbinj:  dreams,  and  other 
effects  of  venous  congestion  bit'onie  more  au<l  more  pronounced, 
and  till'  palifiil  passes  into  ilie  sfnge  of  coniploteiy  destroyed  com- 
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perhaps  unequal  in  ihe  twn  wrists,  iiiu-rniilteiil,  ami  often  ex- 
tremely* ilitKcult  to  count.  Tills  inlLTmitteuce  may  be  dno  to 
canliaf  iiitcrinissions,  or  to  siicli  an  iiici|uuliiv  in  the  force  of  the 
hiiiirt'e  conlractioni  that  =ome  of  ihe  blood-wave^  fail  to  reach  the 
wriat.  The  hamls  ami  fureanus  niiiy  he  eold,  and  the  superficial 
veins  stand  out  prominently  in  titriking  contract  to  tbu  emptiness 
of  Ihe  arteries. 

Pulmonary  congcation  ileelarcs  itself  by  increased  dyspmra 
that  may  ovpn  amount  to  orthopnita,  hy  eotigh  and  sero-mucous 
or  sero-saiiguinolent  s]nituni,  duluess  at  the  bnse6  of  the  lungs,  par- 
ticularly behind,  and  hy  i'.i[>ious.  moist  rales,  If  the  tricuspid 
valve  gives  way,  jierniitting  regnrgilation  into  the  auricle,  the 
turgid  jugulars  pulsate.  The  liver,  already  swollen,  ]icrhap8  ten- 
der, grows  still  more  engorged,  and  likewise  [lulsati-n  syneliro- 
Dously  with  the  e]iigaslric  throhhing  of  the  dilated  right  ventricle 
and  ihe  BtK-'alled  i>osilive  pulse  in  (he  cervical  veins.  The  taking 
of  food  is  attended  with  formation  of  gas  that  dit^tcnds  the  stom- 
aeh  and  howtls.  adding  greatly  to  the  palienl's  distress,  and  ren- 
dering adeipiute  ninirishTiient  dltKeult.  The  sufferer  fre<jueiilly 
complains  of  dull  or  liurniiig  piiin  in  the  ]dt  of  the  stomach,  and  i^ 
tormented  hy  an  intiderahlc  thirst.  Congestion  of  tlie  head  Is 
»liowii  hy  duskiness  of  the  i_Miiiilenaucc,  swinmiiiig  uf  the  head, 
or  headache,  and  insomnia.  In  some  cases  there  is  a  condition  of 
eoDinoleuce,  and  the  sufTcrer  falls  into  short,  unrefreshing  napa, 
whieb  ari'  di^lurlied  hy  dreams,  ;tiid  from  which  he  awakes  with  a 
start.  The  skin  is  nut  infi-eijnenlly  hedewi'd  by  a  euhl  sweat, 
which  about  tbe  head  and  neck  may  he  so  uopiuiis  as  to  run  olT  in 
trickling  streams. 

Stasis  within  ibe  renal  wins  lead*  to  scantiness  of  Ihe  urine, 
which  is  dark  in  erdonr,  Imxli-d  with  urates,  and  often  (lontain^ 
albumin  and  casts.  The  action  of  the  Imwel  liecomes  irregular  and 
constipated,  or  at  the  dropsy  invades  flic  ahdi>niiniil  stnieturc-H  ihe 
patient  may  he  iinnoycil  hv  fn'i|iiriit  seanty,  liijuid  stools,  (.'on- 
gestion  of  the  hffimorrhoidal  veins  sometime*  gives  rise  to  addi- 
tional distress.  Disorders  of  llic  pelvic  viscera  are  common  at 
this  lime  in  the  female;  the  cataincnia  are  apt  to  he  seanty  and 
irregular,  and  leucorrhoa  is  not  uncommon.  Day  by  day  ihfi  dis- 
tress of  the  patient  increases ;  during  liis  waking  hours  he  longs  for 
the  relief  of  sleep  at  night,  and  hy  night  his  discomfort  ninkew  bim 
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long  in  turn  for  the  <la;s.  Days  drag  on  into  weeks,  nnd  not  infre- 
quently weeks  into  nionthe,  with  ever-augnienting  dropsy,  which 
at  longlh  invades  the  serous  cavities  (Fig.  43).  Ascites  and 
tiimefnction    of    the    abdouiiua)    walls    intensify    pressure    upon 

the  diaphragm  and 
~  abilominnl     vessels, 

rendering  breath- 
ing still  more  la- 
boured. Tlie  pres- 
sure thus  occa- 
sioned still  further 
imjx'des  the  re- 
turn flow  from  the 
veins  of  the  low- 
er extremities,  and 
eausfs  an  increase 
of  anasarca.  If 
hydrolhonix  now 
sets  in,  the  pii- 
tiont's  ehorlneas  of 
hrciiih  Iwconies  ex- 
Iri'nif,  and  he  i* 
ohlif-ed  to  support 
hi.*  liddy  by  re-iitiiig 
hi*  jirins  on  a  table 
ill  front  of  hiui.  I 
have  known  n  siif- 
fei-er  from  luitral 
disease  in  I  hi* 
f\R(:v  to  it-niain  thii!*  for  -ovinil  wi-ek*.  not  vininring  to  leave  her 
ciuiir,  Foriiiniil'lv  I'nr  ihi-c  p;tiieiit%  luihii-e  is  not  able  long  to 
niainlnin  tin-  uiieipial  !*tni^';;h-.  and  uiilf^s  treatment  brings  ri-liff, 
di'iilh  diH-s  :>ci  err  h'U;;. 

Oceasionj! Ijy  in  ilii*  exlrenie  stage  the  end  comes  through  sud- 
den -tiiiipiigc  >•(  till-  heart,  but  a;,  a  rule  it  i*  ilie  rt-'nlt  o{  some  one 
of  the  eiiUM'!.  tlial  will  Uv  iinrvatcj  in  tlji-  pun  of  lliis  subject  de- 
volfd  In  rhf  mode  of  deiifh. 

Physical  Signs. — limiipetion  is  apt  (o  detect  more  or  lesa 
oyano^is,  jind  in  pi'i<nciiinoi-<|  cas<f*  tlieiv  luuv  be  dJi^linct  bhieness 
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MITRAL  STEMOSTS  99f 

of  the  lipa  and  finger-tipB.  Pat.ienls,  parlicularly  children,  whi: 
have  hai.1  the  disease  for  years  ueiially  display  clubbing  of  tht 
teruiuai  phalanges.  Often  ihere  ia  bulging  of  the  prjecordium, 
particularly  at  the  lower  eud  of  the  ateinuni,  as  well  as  visible  epl 
gastric  pulsation.  If  compensatory  hvfwrtrophy  is  great,  and 
lung-borders  are  retracted,  the  eye  may  diseern  a  systolic  puhatJor 
over  the  hody  of  the  heart  Bnd  a  short  diastolic  shock  in  the  pul 
aionary  area  the  Mime  ii>f  in  regurgitation.  The  apex-beat  is  usu' 
ally  feeble,  and  iiul  likely  tii  be  outside  uf  the  nipple  or  below  ili 
ui^ual  situation. 

Fttljmlion  confirms  i!ie  iitijire^iiion  received  by  the  eye,  \mt  in 
addition  iletccts  a  thrill  ai  the  iqicx,  which,  preceding  the  ventricU' 
lar  iinpnisc.  is  known  lis  jtn-'iijMulic.  This  thrill  rcf^enibles  tht 
purring  of  a  cat,  and  hence  is  called  "  £relni^seulent  calaire."'  Il 
Biay  be  short  and  soft,  or  rough,  and  extend  throughuiit  the  greiitei 
[lart  of  diastole.  In  some  inBtan<'es  a  ^lurfer,  feelder  thrill  t'ul' 
lows  the  secnml  e^nund,  necupying  the  forejiurt  of  the  diastolic 
I^-riod.  Tile  presystole  llirill  is  found  To  lend  up  to,  nnd  termi- 
nate in  a  short,  sharp  systolic  slHK?k  or  "  thumping  "  apex-beat, 
This  thrill  is  often  so  short  as  to  convey  the  iiiipres,sioii  of  the 
apex-beat  being  splil,  the  --eeoiid  of  the  two  impliUcs  being  lh< 
shnrpor  and  stronger.  A  -^hiirp  stroke,  imparted  by  the  sudder 
closure  of  the  piilnio'iic  valve,  is  sometimes  felt  distinctly  in  tlu 
second  left  interspace,  close  lo  the  sternum.  Kpiga^^tric  piilHilioi; 
ispcncrHJly  prononneed,  ami  gives  the  iin|)ressinn  of  a  powerfully 
contracting  right  ventricle. 

In  compensated  cases  of  stenosi'^  the  pulse  is  small,  feeble,  ami 
regular,  and  h'*H  rapid  llian  in.milnil  ri-gurgiliition. 

There  has  been  iiiiich  icmlrover.sy,  chiefly  among  llie  Kiiglish 
as  to  whether  the  piilsi.-  of  niilral  obstnicliim  ()r  of  insuilicieney  i; 
the  more  likely  lo  l>r  irregular.  This,  in  niy  opinion,  is  a  maltei 
of  slight  practical  importaiicc.  and  yet  in  my  cx]K'ricncc  I  have 
found  the  pulse  to  be  more  often  irregular  in  regurgitation  than  ii 
stenosis. 

The  annexed  sphygiuocraphic  tracing  l  Fig.  44)  i>-  from  a  ens( 
of  pronouneed  mitral  T>fenosi>i  In  n  feninle.  and  shoTA*s  the  piilat 
small,  of  high  tension,  iin-l  rcgiihir.  When  pulse-tension  it-  pro 
noiinccd,  it  is  due  lo  cii]iilhiry  resistnnee  auil  uot  to  tlie  energy  o] 
left  ventricular  contraction.     Concerning  the  irregularity  of  th( 
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pulse  in  mitral  diseaae,  it  may  be  again  stated  that  observations  of 
Radizewsky  appear  to  prove  that  the  character  of  tlie  pulse  in  this 
respect  dejiends  iipnQ  rhe  stale 
of  the  myocardiimi  of  the  au- 
ricles. Whou  ibis  is  heiiltby, 
the  pulse  is  regular ;  when 
degenerated,  eilher  fibroid  or 
fatly,  the  pulse  hetoiiies  irreg- 
ular, even  arrhythuiic, 

I'opofF  hiLs  cftUed  atleuiion  to  the  occasional  oceurrcuoe  of  B 
piiUtis  tliffereris  in  this  disease,  by  whieli  term  iji  iiieaut  an  ine- 
quality in  the  two  radial  pulses,  llie  left  being  the  !^nkalkT.  A» 
this  is  observed  when  eonipensatinn  is  destroyed,  and  may  di*- 
Hi>iK'ar  witli  restoration  of  cardiac  enorfiy,  I'oiiofF  iittribiUe*  the 
inei|ujdily  to  pressure  of  the  grmlly  diluted  left  auricle  on  the  left 
ButH-lavian  artery.  I'reble  lia^  al-'O  noticed  its  occurrence  in  some 
of  his  cases.  As  pulsus  dilTerens  may  nlso  be  produced  by  aneu- 
rysm, emboli!!'!!!,  (hromlwsis,  artcrioscJerosii'.  etc.,  it  is  important 

Ihiif  nil  sueli  causes  bo  ex- 
eludeil  before  the  phenomenon 
\s  ntirilniK-il  I"  extreme  dila- 
lalion  <i{  the  auricle,  a  matter 
thai  may  be  uf  «ome  moment 
in  prnpnofiia. 

I'r mission  shows  A  «iuii- 
liir  eliiiiige  in  absolute  and 
relative  cnrdiae  duhiess  as  de- 
sc-iilM-i!  in  ibe  article  on  mi- 
tnii  re^urgilatiun — vii;.,  an 
iiuTenitr  of  cardiac  flulneas 
linrnri}*  tlir  rlijhf  sUltf  and 
rioiriuniril  (Fig.  4.'>).  This 
iniTeii«e  bears  a  direct  rela- 
lioti  to  tlie  degree  of  stenosis. 
Aeeordin;;  to  I,eul>e,  percus- 
slr.n  ^ilmwii  iL  more  ]ir(inouncod 
ciilArpemcnt  of  the  rijihl  heart  in  this  f»rin  nf  mitral  ilisease  than 

in  iiisuffieicney,  a  point  he  repanip  as  of  im|Hirt]inee  in  the  differ- 
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Anoliier  difference  lies  in  the  fact  tliat,  owing  to  atrophy  in 
st«ad  of  liv|KTlnji>liy  of  ihe  left  venlricif,  dulncBS  is  not  likely  t( 
be  mucli  if  at  all  increiised  to  the  left. 

Amcul/alioii. — In  pronoiinoed  cases  of  mitral  stenosis,  anscul 
tation  at  tlie  tijies  of  llie  heart  delects  n  inuniiiir  of  sucli  intensity 
and  diBtinctive  character  that  it  at  once  fastens  llie  attention  ol 
the  exftiiiiiicr.  In  moat  in^taiieps  it  is  a  lone-drawn,  rough  bniit. 
which,  k-pinning  after  the  second  sonnd.  runs  np  to  and  ternii- 


Pio,  m.- 


KiivTim  "r  CmnKciBiiiiiii.-  Mi'iucit  or  MiTiui,  Stuichi*. 


natea  abruptly*  in  a  dear,  shurijly  accfntnJ  tirr^t  t-oniid.  The  niur- 
miir  is  tfpoken  of,  therefore,  as  presystolic,  and  in  tlii*  rc^peei  eor- 
rc«pond»  exactly  to  the  thrill  already  described.  When  well 
mnrkcil.  thi"  prcsy*tr)lie  inuriiinr  Ik  bo  striking  as  to  bo  almost 
paihognomonio  of  iniiral  ub^triictiim  ( I^'i^-  -I'')- 

The  rhythm  of  this  brnit,  by  which  is  meant  the  time  of  its 
occnrrcncc,  Iuih  bc<-ii  the  subject  nf  cmi  side  ruble  ounlroversy.  for 
the  reason  that  some  observers  have  declared  it  lu  be  in  reality 
systolic  and  only  aecminpty  presyBtoHo.  The  generation  of  the 
first  »onnd,  say  Ibey.  i«  delayed  in  oonsetpionce  uf  the  rigidity  of 
the  mitral  valve,  and  hence,  nllbr>ii):b  the  nnirnnir  l>ej;ins  wiili  the 
contraction  of  the  vt-nlriele.  ilji  f«-eiirrenee  prior  to  tbe  first  tone 
gives  it  the  appearance  of  preeedinjr  venlrieiilnr  systole.  The 
arguments  in  snpport  of  this  opinion  have  never  convinced  me  of 
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ils  correctness,  and  coosequentlv  I  regard  tlie  bruit  as  truly  pre- 
systolic. 

When  we  reflect  on  ihe  ]ilivsiylogy  of  cardiac  action  we  sec  that 
a  murmur  which  is  auJilile  l)efoi*e  venlrii'ular  systole  is  generated 
during  diastole,  und  thfil  iLercfore  the  iiiiirmur  of  mitral  stenosis 
i»  din^tolic.  This  is  not  nil,  however;  the  bruit  in  most  cases  is 
plainly  heard  to  begin  in  the  latter  [Kirtion  of  the  long  pause — 
i,  c,  the  diastolic  interval — and  to  end  exticljy  with  the  lirst  tone. 
It  is  synchniUdus.  ilierefore,  willi  ihe  contraction  of  the  left  auri- 
cle, which,  as  we  know,  takes  place  immediately  before  that  of  the 
venlriele.  For  ihe  reiisim,  then,  that  the  inunimr  is  generated  dnr- 
in^  auriciihir  systole,  (Iiiirdner  limj;  agn  pmiKieetl  the  name  for  It 
of  the  "  auricular  systolic  "  mumiur. 

Tlii^  term  is  too  restricted,  however;  since,  BS  is  well  known, 
tile  l<niii  in  si>nie  i-n^e;-  I'lOiinii-ni-cM  before  the  contraction  of  the 

nnricli;.  in  fact  immediately 
iiftcr  the  second  sound,  and 
lusts  llirouglioui  ihe  long 
]iini^e.  If  ii  consequently  a 
diii>tiilie  and  iii>t  always  an 
aviricular  systolic  nnirmur, 
;inil  a<  such  is  in  contrast  to 
ibc  ^y>.t^Ii^•  one  of  mitral  re- 
:n'rf;iiali"U.  If  has  aUo  been 
•■flllcd  the  "uiiiriil  direct" 
luuruiur.  because  transmitted 
in  the  (iircetiou  of  the  blood* 
srrfani — I.e.,  fmm  the  mitral 
■  ■pcnin.K  directly  to  the  ajtex 
iif  rhi-  Ii-ft  vcnlriclr.  Indci'il, 
it  may  be  stated  m  pnxsant, 
linit  sill  bniit'  of  stenosis  are 
called  iliicct  anil  those  of  re- 
gurgiimion  iiiilirect  niurniur«.  Considering,  then,  the  desig:na- 
tions  that  have  liccn  given  in  the  nninnur  in  question,  the  best  is 
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47).  Its  area  of  audibility  is  eometimGS  very  limited,  being  cou- 
finttl  to  the  iminedinte  proximily  of  the  apex,  but  I  have  known 
ihe  mnrmiir  to  be  audible  for  a  considerable  distance  in  all  direc- 
tions, although  even  then  i(  h  not  trunsinilted  so  widely  outside  of 
fla  inside  of  and  abuve  llip  apex-beat. 

The  quality  or  tiudire  of  the  bniit  is  exceedingly  rough  and 
hur:>h,  !io  ibat  it  is  frccnii'iiily  ih'->crilH'd  ii«  ri'lliiiji,  iilubberiug, 
epiiitlering,  etc,  IJiilfnur  liajipily  describes  it  in  Home  instances 
as  sounding  like  V-u-o-t  or  the  sound  produced  by  the  attempt  to 
roll  out  the  letters  li-r-b,  or  when  still  more  prolonged  R-r-r-b. 
The  final  consonant  of  tbcsc  cnniMnation?  h  supposed  to  represent 
IJic  short,  sharp  tirsi  sr.mud  thiit  t<TTniiiuti-n  tin.'  bruit.  The  uiur- 
miir  never  possesses  the  soft,  blowing  quality  of  the  mitral  regur- 
gitiiiit  uinrniur,  siiiee  obalructice  bruits  are  always  rout/her  than 
thoxe  of  r^.(jiirijilalion. 

The  length  and  iuteusity  of  a  presystolic  murmur  are  influ- 
eiieeil  by  ]iosture  iind  the  rale  of  I'ardinc  iietinn.  Thus  a  hruit," 
w]ii(di  is  short  and  rather  indifitinei  when  the  lieart  is  heating 
rapidly,  or  wlieii  the  patient  is  f^ttiinding,  is  very  likely  to  increase 
appreciably  in  ilurntiun  iinil  to  display  ilw  true  character  more  dis- 
tinctly after  the  individuid  ha^  biin  di>wn  and  the  heart's  action 
has  become  slower.  In  oilier  liii^liinccs  the  reverse  ubtnins,  the 
bruit  being  most  distinct  in  the  erect  posture.  One  should  aus- 
cultate in  all  posiiious  and  under  varying  couditiuns  of  cardiac 
teiion. 

Another  peeuliarily  of  the  mitral  direct  murmur  is  its  chinije- 
abii'dy,  by  which  is  meiiiil  that  it  is  not  always  the  siimc  in  dis- 
tinctness at  clifTiTcrit  tiirn's.  I  rwidl  vividly  a  woman  in  whom  on 
several  occasions  I  felt  certain  i>f  the  existence  of  a  mitral  presys- 
tolic murmur.  On  nne  iMwasiun,  however,  after  an  absence  from 
oh»ervntion  of  several  munlhs,  her  heart  presented  no  such  mur- 
mur as  I  bad  heard  iH-fnn-.  bui  insteml  a  fcehle  first  simnd  accom- 
panied hv  a  faiut  sv:^^^lil■  whilT.  Sunn-  weeks  siilweipiently,  after 
having  taken  digiralis  and  Htreiigthened  the  contractions  of  the 
left  auricle,  ihe  (ild-liine  jiresynli.dic  murmur  rrapjicarcd.  Uroad- 
hciil  regards  this  ehangeahility  as  of  great  slgnifieaiiee  in  the  dif- 
ferential diagnosis  l>etwcen  stenogis  and  regurgitation. 

The  foregoing  deseription  iijiplie^  to  most  cases  of  mitral  ob- 
fltniction,  but  not  t<i  all,  and  as  it  is  the  exceptions  that  are  every 
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now  iiiid  llien  cii(;c«iiiUTi.Hi,  th«y  will  now  be  do*cribod.  In  some 
inHl.iiiices  (he  bniit  is  5»  short  that  it  is  scarce),r  recognisable  as 
e(.>parute  from  and  prfccdinj;  ihc  first  «)iind.  I  haw  gL-ticruUy 
noted  in  such  cattes,  howpvpr,  that  the  first  sound  is  short  and 
thumping,  and  appears  to  have  profixt-d  to  it  a  Bhort  thrill,  which 
«ttiiM!8  the  iiiipiilw  to  convey  to  the  hand  the  impr<-**ion  of  its 
having  slidden  up  To  its  maximum  instead  of  having  gireu  a  clean 
thrust,  as  docH  thf  hi'ulthy  lioart.  DillicuU  um  it  is  to  rocognis«  this 
indistinct  or  abortive  murmur,  it  is  extremely  impfirtant  to  be  able 
to  do  80,  since  it  is  in  the  detection  of  obscure  signs  of  disease 
that  the  'ikilleil  physician  diiTors  from  his  uuskilln)  colleague. 

The  reverse  of  this  short,  scarcely  recc^isablo  bruit  is  tlie 
long-drawn  mtirmur,  which  Trsubc  first  described  and  dei^tgnatM 
the  "  Miodiiicd  presystolic  nmrumr."  This  is  the  murmur  which, 
commencing  directly  at  the  close  of  systole — i.  e.,  immediately 
after  the  second  sound — extends  through  th«  long  pause  of  dias- 
tole, and  ends  with  the  next  first  sound  (Fig.  48).  A  not  at  all 
infrequent  auscultatory  finding  is  a  short  murmur  occurring 
after  the  second  ^ouud  and  known  as  early  di(U!(olic,  and  whidi  U 
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then  siiccee<led  by  a  short  period  of  silence,  and  then  a  character- 
istic presystolic  muminr  (Fig.  49).  This  anomaly  is  therefore  a 
breaking  in  two,  as  it  were,  of  ihe  long  murmur,  and  by  Fraentzel 
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was  cnlled  the  "  interrupted  tnadi/ied  pre»ysiolic  murmur."  Tt  Ie 
very  diapnoetir,  hut  may  oasHy  mislead  an  inexperienced  nuscul 
tstor.    Should  Huch  diffiouUy  of  mterpretfltion  arise,  error  may  be 
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avoided  by  due  nttention  lo  rlie  ussiicintctl  secondary  physical  sie^js 
and  to  the  nuKlitifaiitui!*  nf  rhc  hcart-BoiiiKl.*  smiti  tci  he  described. 

Another  depiirture  from  what  is  usually  Iieard  in  mitral  ate; 
nosis  is  llie  rcli'ntion  c.f  iln-  pn-svr'tr.lri'  Imiil  iind  >•(  (lii>  fir*t  S'Hiiid 
without  a  second  sound,  or  of  the  nmniinr  alone  n-ilhaitl  cUln'i-  of 
the  cardiac  tones.  Attention  i»  direeled  to  these  anomalies  hy 
Broadlient,  who  states  thai  under  sneli  cireiimr<ianees  it  i^  jior..%Il)le 
for  the  miirnmr  to  !«■  mii-liiken  for  n  evi-tiilie  one  fnllmvcd  by  a 
second  sound,  or  for  ilie  bi-iiit  Ici  In-  ciinsidi-ri'd  iysti>!ic,  and  to 
have  replaced  the  sound  altngetlier,  Tare  shnnid  lif  taken  to  avoid 
ifiieli  an  error,  since  a  systolic  tiinntiur  mciiris  nirnrpitaiion,  and 
forsake  of  prognosis  as  well  as  Irf'nlmc'!it  ^li-no.-is  sbunld  bi*  rwog- 
niaed  ss  such  whenever  it  exists,  A  mistake  can  prfibnidy  be 
avoided  by  jtalpalinn  of  the  canitiil  pnUe,  when  it  will  be  fonnd 
that  [liis  is  preceded  by  the  iiiurinnr. 

Such  comparison  of  llie  lime  of  ihe  mnrmnr  with  that  of  the 
carotid  piilw  is  likewise  vnlnnble  when,  aw  staled  by  Fraentzel,  the 
presystolie  mnrmnr  di9a|i|iear9  in  the  last  weeks  of  life,  or  be- 
comes merged  into  a  sy^^iolie.  one. 

The  various  modificationa   in   rhvihm   and    intensitv  of  the 
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inilrul  ul»t motive  iiitirmur  nre  due  to  diffprcnees  in  the  rapidity 
mill  fopfo  wilh  which  iho  blood  flows  thrnugh  the  narrowed  orifice. 

II  is  i-oiici-iviilili — e.  g.,  tliiit  during  the  fore  part  of  diastole  blood 
\U\vn  i..()  miiilv  iiiio  ihe  relaxed  ventricle  to  proilii<:c  sonorous 
fddifd  mid  vibrations.  When,  however,  it  is  energetically  pro- 
|i('llc.l  liy  aiiricidar  contraotii>n,  fddio*  ur  (nirrcntH  are  generated 

III  siilliciciii  fiJivo  tu  givi-  rise  lo  the  presysilnlic  niurnnir.  In  tlio 
Baiiif  niaiun-r  n  diaslnlic  nniniuir  following  the  second  tone  owes 
its  produetion  to  ikmorous  eddies  generated  b»  the  blood  gushi-s 
mil  i>f  lli(>  anrick'  inin  the  veiilrich'.  Then  na  blood-pressurf  in 
tin-  vi-iitricic  is  raised,  vibralnrv,  and  lience  audible  currL-nls  cease 
fiT  II  liiiir.  until  .inrii-iihir  svsUilln  again  throws  the  blood-stream 
inli>  Hiiiiud  ['I'lMJiiting  curreni-i  anil  i-dilie?.  Xarrowing  and  rongh- 
cuing  iif  llir  mitral  urilii't'  funiish  idl  llie  conditions  csseniiul  for 
ihi'  ^i-urnition  of  I'ddving  nr  wiiirlitig  currents  in  the  blood-stream 
as  it  passcj'  the  Oi^liiuu.  Vi-i  if  tiie  blcmd-tlow  is  languid  the  eddies 
wtiliin  ii  may  fnil  lo  set  ii|>  vibnitinns  nf  (infti<-icnt  force  to  Ijp  pon- 
duclvd  to  liie  ear  or  hand  of  tht*  f.\auiincr.  This  explains  why 
slmrtly  before  dciitli  or  diiriiig  lime*  •>{  groat  curiHac  feebleness 
lliv  pre*y*lidie  niunnur  may  disap]>ear,  and  why  it  reappearji  as 
hciirrpower  is  rciored. 

ilinil.Miuiiih. — Tlie  rei-'ignition  of  the  eliciracloristic  inunnnr 
tif  mitral  olwrruction  is  not  ononph:  it  is  neeessary  to  also  study 
imd  rceognii'c  ]iiTuliiiritie»  in  lit*-  ln-art-winiids.  In  well-marked 
eaww  the  lir.-*i  tune  ar  liu*  apex  is  short  and  valvular,  or.  a*  is  said, 
"thumping."  Tlii?-  ijualiry  is  su  pccnliar  and  striking  as  to  Iw 
quite  difitinctive  and  of  inelf  ^ulTieienr  many  times  for  an  experi- 
enceil  ail^i-uhatiPi'  to  make  a  lUo-jno^lt  nii  If  nlimt:  It  is  the  audi- 
tory imj>re<->ii-n  >.>i  ihc  >harp,  ijniek  1a|i  that  forms  the  aj)ex-beat 
in  this  di^i-aiie. 

The  second  ¥ound  at  the  ttpc-x  may  1h'  di^tinet.  but  in  most 
case*  it  i.«  iiidi-tinet.  .\t  ilii-  bn^e  of  the  Iieari  il  is  ."utmetimes 
split  or  redn]dieatcil  in  consc'iiuenee  of  the  puhnontc  valve  being 
closed  ll  fraction  of  a  second  later  than  the  aortic,  according  to  the 
hiw  ihiit  till-  viiK'c  r'loT.ui'(-  i-  didaycd  in  that  iirli-iy  in  wliii'h  Klo<id- 
pres^nre  i?  the  liij;her.  In  adilition  also  the  pnlmonie  sewnd  itouud 
is  acecntuated. 

The  plLciiDtiK'ii'in.  hnwo^-er.  M-hicb  i*  'if  grentcft  interest  in 
many  wtiys  i^  wbni  i^;  lermcd  the  xlnuihili-il  or  fipparent  ihubling 
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of  the  secotid  sound.  Tliis  h  to  be  fliatingiiished  from  tlie  aplJt- 
ling  of  the  second  sound  at  the  i>ase.  It  is  limited  sti-icllj  to  the 
iiiitnil  areii,  sumct iiiics  to  the  very  site  of  the  apex-thrust,  and  con- 
sists in  tlie  occurrence  of  a  third  tone,  which  immediately  follows 
the  uoruial  second  sound.  English  clinicians  have  given  much 
study  lo  this  npparent  douliling  of  the  second  soniid.  and  have 
offered  u  vBriety  of  cx|ilanatiou4  for  its  occurrence.  Tlie  most 
rensonahle  theory  is,  as  su{!;gesred  by  Snnsoni,  that  it  is  in  some  way 
a  sound  of  valve-tension  being  produoed  us  the  blood  gushe^?  forcL- 
hly  unl  of  the  auricle  into  the  ventricle.  This  seems  borne  out  by 
the  ohservalion  that  this  sound  sometimes  booomcs  changed  into, 
or  replaced  by  an  early  diaslnlie  murmur.  Sansora  states  also  that 
tht^  limbic  .Hinind  i^  hi-ard  «r  soino  lime  or  other  in  all  oases  of 
mitral  stenosis,  and  indeed  may  in  some  instances  he  the  only  indi- 
cation of  the  lesion. 

WHien  tlii^  auscultatory  |)lienonienon  U  present,  together  with 
a  presystolic  muruuir,  it  forms  a  very  striking  asseuibh\ge  of 
rounds  thnt  cannot  possibly  bo  mistaken  for  any  other  condition 
than  mitral  .-itenosis. 

I  have  known  this  doidding  of  the  Heeond  sotmd  to  be  inappre- 
ciable when  the  lii'iirl  wti.s  ui>t  strong,  aiul  to  come  out  clearly  and 
beauiifully  as  treatment  restored  cardiac  ]H>wer.  When  the  heart 
bents  slowly  and  regiihirly  ii  U  a  tuatier  of  no  ililKfulty  to  differ- 
entiate tlie  -leverHl  i^ounds  and  murnnirs  heard  in  mitral  .'itenosi.'). 
liVhen,  on  the  contrary,  the  rhythm  of  the  heart  is  disturbed,  the 
impressiou  may  be  ri-ceived  of  an  indiwiingnishiihli-  jmubli-  of 
sounds,  IiotIi  normal  and  adventitious.  Thus.  I  have  a  male  pa- 
tient with  a  rbeunuitie  mitral  luirrowing  cond.ilneil  with  a  slight 
degree  of  insutKciency  who  preiwnts  such  a  jumble.  When,  as  now 
and  then  happen."!,  hi.-*  heart's  artion  is  tolerably  slow  and  regular 
I  hear  the  following:  A  rough  pre-M.-'iolic  uinrmur  ending  in  a 
lliumping  first  Sound,  then  nn  e.vceedingly  brief  pause,  followed 
by  a  doubled,  or  apparently  doubled,  seccmd  sound,  which  in  its 
turn  is  succeeded  by  a  short,  early  dia:>tolie  unirmur  and  u  !<liort 
silence  preceding  the  next  presystolie  bruit.  At  limes  a  short  sys- 
tolie  murmur  accompanies  the  first  sound,  and  as  thi*  heart  i*  gen- 
erally very  irreguhir  in  rhythm  il  can  better  he  imagined  than  de- 
scribed what  an  unintelligible  mixture  is  made  by  its  sounds  and 
murmurs. 
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Diagnosis. — Tbe  diagnosis  of  mitnl  M«no«is  it  onuUT  a 
Kiuip^raiivi^lv  simple  maner.  It  uisv,  however,  be  difficult  and 
Dext  to  impossible  to  say  whether  it  or  iiuiifficicDcr  is  precent. 
Such  a  iliffereniiatifin  i$  imitoriant,  however,  from  ih«  standpoint 
of  prognosis  and  treatment,  and  should  be  made  when  ptxasible. 
Ae  aids  in  this  direction  are  the  following:  (1)  Sex,  stenosis 
being  more  common  in  females,  re^rgiiation  in  mates.  (3)  Tbe 
short,  sharp  apex-bt-at  precede<l  by  a  thrill  of  longer  or  shorter 
duration.  (-3)  The  grcait-r  extent  of  duliiess  wer  the  right  heart 
in  ctenoeis  with  stfMiger  and  more  distinct  epigastric  pulsation. 
(■i)  A  rougher  lower  pitohix]  miiruiiir  i»(x'urring  in  siime  portion 
of  the  di.istolc,  usually  jiretiyslollc,  but  often  aliw  early  diasiolitL 
i&f  Doubling  uf  the  second  raund.  limited  strictly  to  the  mitral 
area  or  to  the  «|K'S.  )0)  The  likelihood  in  stenosis  of  more  pro- 
nounced secondary  effects  in  »ihcr  orpnus  tbHti  the  heart.  (T) 
The  greater  ^uallm-**  mid  feebleni^ss  oi  the  pulse  iu  »tcuosis^  and 
the  greater  likelihi^Hxl  of  arrliytliniia  in  regurgitation. 

As  a  uiatier  uf  fact  differential  diagnosis  is  not  likely  to  be 
dilKi-iilt  exi'ept  ilk  (In-  ?tiige  of  lust  (y^mjK'nsjition.  and  then  li^ss  de- 
|M.>ndeiice  imisl  Ite  plaeeil  on  the  iiiiscullalnrv  tindings  tlmn  on  the 
cvidencec  of  greater  secondary  cff«-ts  in  stenosis. 

In  all  cu'fi<  the  i|iie^li<'n  of  iisifrruitiiug  the  esact  Mtunitf  tllO 
le^i'>n  is  not  bII  of  diagnosis.  One  has  also,  or  in  iddition,  to 
Jeeide  the  degree  of  the  le^^ion  and  the  severity  of  its  effect*,  and 
wltPilier  or  not  ilie  fimlings  a<-cr.iiiil  for  [lie  symptoms  ootnplained 
of.  Tlic  degree  must  l>e  deteniiiued  by  careful  consideration  of 
the  murniura,  ^miiids,  and  !?<i''.U'ljiry  effeeis.  The  longer  the  pre- 
systolic muriiuir.  ttie  more  thnmiiing  the  first  sfiund  and  apes-Wat, 
the  gn-iiier  the  enliirgenient  uf  the  rli-lit  iind  the  smaller  the  left 
ventrji'le,  the  feebler  ami  rLiiiiilli-r  tin*  jnilse.  the  more  pronounced 
the  (rviilviiees  of  seeondary  effects  on  the  liver — then  the  more  pro- 
nniiticed  will  be  ihc  decrei-  cf  iinrrowiug.  The  nssocifltion  of  a 
mitral  regurgitant  bruit  j>oints  in  a  niediiiin  degree  of  stenosis, 
and  so,  acenrdiiii:  tn  Siuivjin.  due*  the  i^iuinliilcd  doubling  of  the 
Kccoiid  sound  at  the  n]to\. 

DyiiTUMi  xn  fvfii  «itiglit  excTliun,  !i«  slow  walking,  great  prone- 
ness  to  conyh.  and  "iln-r  ^-Igns  <•{  bri'iiohiiil  (■■iTii'eslion.  a  feeling  of 
wcakiu-M  and  fnfifue  out  fjf  proportion  to  ih(>  effort  occasioning  it, 
■>eantim's.-i  uf  urine,  e)ii)itine>?  of  the  urterial  system — are  all  s\Tnp- 
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toms  indicath-e  of  serious  cirtriilutory  eiiibnrrassueat,  uriil  utlribu 
table  to  the  ralvulur  disease. 

On  tlie  oilier  liriml,  m-iiralgic  jitiins  in  the  pravordia  and  i 
feeling  of  fulness  or  uneasiiie-*s  in  llip  cardiac  region,  eoldiicss  aiic 
nilliiliiicss  of  one  hand  and  iiol  the  oilier,  or  of  the  IiiiihIb  and  iiol 
the  feet,  headache,  and  prolonged  verligo,  the  iinticnl  being  quid 
and  the  [mlse  not  feehler  lliiin  iisiiiil,  a  feelinp  of  nervousness  and 
restlessness— ma V  all  be  neuroiir  inaiiifestulions.  depciidiiig  ou  de 
feclivo  nutrition  or  cliuiinnlion,  and  in  such  cases  are  apt  to  Ik 
out  of  [iro]M.rtioii  to  ihc  degree  of  the  le»ion  and  to  symptoms  dia 
tinetive  '^f  i-nrdiac  disease, 

FrognoBis.  —  In  general,  this  is  less  favourable  than  that  oi 
mitral  incompetence,  and  for  two  reasons:  (1)  Obstruolion  i«  con 
Slnnl  and  tendu  lo  greater  stasis  in  the  pulmonic  vessels,  in  conse 
quencf-  of  which  tin-  left  auricle  and  right  ventricle  are  »ubjeuled 
to  greater  strain.  Thev  are  likely,  therefore,  to  break  in  their  eom- 
pensation  at  an  earlier  period.  (2)  Mitral  stenosis  !«  a  progress 
ivc  Irsion,  anil  nin_v  under  lite  iniluenec  of  repented  attack*  of  sub- 
acute rhennnitisni  become  at:  length  so  extreme  thai  life  cannot  li( 
maintained. 

Wlien  ihe  narrowing  is  pmnotineed  there  is  hut  a  small  voh 
unie  of  blood  ejected  into  llie  arterial  system,  general  iiulrition  it 
corre*]iundingly  poor,  complied  lion*  on  the  part  of  the  lungs  are 
more  likely,  outdoor  exercisp  is  diHienIt  if  not  impossible,  nornm! 
metabolic  pnu'esses  are  interfered  with,  and  general  nutrition 
be<'onies  very  defective. 

In  a  word,  even  when  uncoin|dicated  and  apparently  well  com- 
pciisnte'i.  uiilrtil  stenosis  offers  an  exceedingly  grave  progtiosis. 
By  some  authorities  tlie  average  length  of  life  is  set  down  as  not 
far  from  ten  years.  It  stjinds  next  lo  aortic  regurgitation  in 
point  of  gravity. 

Tlie  following  figures  are  of  interest  as  showing  llie  averago 
age  at  which  dcalh  look  plni'c  in  several  series  of  euses.  Of  San- 
aom'ft  61  cases  death  occurred  at  32.7  years.  In  Hayden's  42  casea 
death  took  place  at  UT.S  years.  Of  IJroadbent's  .l.'i  eases  it  oc- 
eurred  at  rj-T  years  for  males,  and  37  to  -IS  for  fcitiales.  Samways 
found  that  at  Guy's  Ilosjiital  dnring  a  period  of  ten  years  the 
average  length  of  life  for  both  sexes  was  38.33  years;  in  leas  pro- 
nounced forms,  -13.0  years;   mure  extreme  cases,  33.6  years. 
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Tlie  influenoe  of  age,  liabits,  oceiipalions,  environment,  etc, 
will  he  cdiisiderpcl  in  the  chaplpr  devoted  to  Prognosis  in  General. 

Mode  and  Causes  of  Death. — Death  in  caees  of  mitral 
fttc■ll<>^i^^  fi-Milis  nuiBi  fiitiiiiiiinlv  fmm  increaiv  of  cardino  a^thcniii, 
the  snnie  as  in  mitrul  rcfnirgilution,  or  from  rhe  overpowering 
DtTeelM  on  the  lieart  and  Iiiiig:^  of  livdrothornx  and  stattis  in  the  pul* 
nionarv  sv^teni.  Pnhnonnry  infarcts  are  parliculnrly  liahle  to 
ocenr,  and  are  thou  the  immediale  cause  of  death,  Sudden  death 
is  |Hi^il'Ic.  but  i*  not  likelv  except  i»  the  terminal  slJige,  when 
Midden  exertion  may  bring  abont  diastolic  arrest  of  the  already 
overlmrdciiod  heart. 

Kwn  when  ii>uiiieii:«iiiii  i*  fairlv  (jwxl  the  patient  may  at  any 
lime  sneenmh  to  an  *tt*i'k  M  *c\Hc  hriinehitis  or  pneumonia.  A 
Ixd  of  ?i%tee«.  whiwr  rt>«m>«'u»jitiiiii  allowed  him  to  oocnsionally 
enjov  X  huiiiiiy  iri)\  isoitrm'ti^t  »  tx>I>l  on  Hieh  a  trip,  and  ditn] 
twit  day*  tlH-w>«tVr  nl  nhnt  wa»  tlK-ti^hl  hy  bis  physician  to  be 
lAiwrnr  jHilwHWMity  t^<llj^^lil>n.  An  attack  of  acute  pulntonary 
•t<it«-iti«  »•  *U'  *  j'v'v^ibK'  euii^  of  dfflth  tlie  same  as  in  mitral  re- 
CtiiviU>t>»i  III  "lit'  iiiM-  <i>ining  iiii<1i-r  my  knuu'h?d^  obstinate 
tx^Httu'Mt  iMiiiril'titnl  lurficly  to  tlie?  fntal  result  by  preventing 
n'n'Mlt«<it  ol  (ish\  mid  ri'iiiwlicn.  Tlie  •■ml  ti]>jieiired  to  come  as 
titm'li  ilin-n^ih  p-iuTiil  a^  eiinliaf  cxhiin-iioii.  [Vatb  may  1>c 
)>n\x^lt'tl  by  mild  di'lirtiini,  or  coii'>ci<>ti«ni-ss  may  lie  rctaiited 
li'  the  lit»l. 

ttf  L't  eiHes  iinaly/ed  by  Ifusledt  with  reference  To  enuM^  of 
di'iilli.  he  I'oniul  lKiirl-weiikin.'ss  in  S  c-a^r-;',  iiiiliiiiiniLry  infan-i  in  1, 
|iiieiinti>nia  in  -I,  piilmcuiary  eolhipfe  in  1.  i<m|i1jyiii-um  in  2.  apo- 
plexy in  :l.  bri'iieliiiis  in  I.  pleliri^y  in  1,  nieiiingitis  in  I,  perito- 
iiilt"  ill  1,  iiikI  deliriiiiii  in  ]. 

The  fidloivjng  eases  illustrate  so  well  many  of  the  features  that 
have  been  ilvvell  on  in  iLe  foregoing  pnpi-p  rhai  they  are  here 
ilpprnded  : 

Mr-.  ('.,  Irisli-Arinrii-an,  a{;ed  tliiriyfniir.  was  admitted  to 
St.  Anthony's  lluspiial,  Xoveniher  :iO.  lililll.  erniiplu in inc  of  breath- 
h'.tsness  nn  eserii'in.  (■■■niili,  !in>1  frniliy  while  'iiiitnrn.  I'mih  par- 
ents h;id  dii-.|  of  lH;irt-di^c!i^e,  bin  Three  sisters  mid  one  brother  were 
living  and  Itenlihy.    The  juitienT  bad  bail  measles  and  pertussis  in 

chil'Ili i,  but  no  rlieiiiiinliiin.     Sin-  hml  been  married  tbirtw^n 

years,  had  six  ebildreii,  uf  which  the  youngest  was  three,  and  bad 
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had  six  abortions,  all  n{  which  she  Lad  herself  induced,  and  which 
hiid  not  bt'i-ii  follijwid  bv  chill  or  fercr.  During  the  first  pregnancy 
she  lind  had  ailenin  of  tin-  h-ft  leg,  passed  no  urine  for  two  days, 
and  had  come  near  "'  smothering."  Her  physician  doclareil  she 
hod  "  water  around  her  Iieart,"  anil  hiid  lapped  her,  but  she  conld 
not  say  whether  water  had  hr-en  olnniiu'd  nr  not.  She  had  been 
troubled  with  dyspmea  on  exertion  for  a  niiiulK-r  of  year?,  and  this 
had  alwayn  been  parlieulnrly  bad  <hiriii{:  her  pregnancies. 

Examination  ?>howod  a  wimiHii  i>f  iiicdiinn  heifrlii,  weighing 
1 14  pounds,  slijilit  eyiinuBis  about  lips,  cold,  nmist  extremities,  and 
pulsation  of  the  externiil  jupi- 
lurs,  tongue  having  a  whitish 
eoai  and  indented  by  the  tictli. 
The  pulse  was  1:(4,  emnpres- 
sible,  and  irregubir  in  fi>rce 
and  viiliiuie.  but  tlu-n-  wa^s  no 
pitting  of  the  skill  uver  the 
ankles  or  elM:'where.  'I'lie 
apex-beat  was  in  the  iiixth  in- 
terspace. 4i  inches  til  left  i>f 
the  niifUterTiiil  line,  of  the 
character  of  a  faini  tap  in  an 
area  of  diffuse)  iiii]nil»e  I  Fif.', 
50).  A  presyr-inlic  Thrill  nm 
up  to  and  ended  with  tlii* 
faint.  Hhurp  1u]i,  and  l1ieri> 
was  marked  epigastric  putsji- 
tion,  Itelalivc  dubies*  wiiji  in- 
creaKod  in  nil  diameters,  from  tliird  iutcrspnee  to  iiixtli,  and  fnun 
2  inches  lo  rigiit  cf  tii(-i|i:iii  line  In  .'i  inches  If  left  of  the  same. 
The  lirst  si.mnd  wu*  ihumpiiig,  heard  lhr<)Uf;hoiU  |inec*>rdiii,  and 
followed  (juickly  by  a  seiireely  iK-rceptible  seetjnd  snund,  the  aortic 
second  being  weiik  and  the  pulmonic  second  markedly  aoeentuated. 
A  biirnh  iniiriniir  of  greatest  in  tensity  in  the  mitral  area  becan  im- 
mediately after  the  second,  ran  up  to  and  elided  with  llie  next 
ensuing  firxt  sound,  and  was  nut  tranHiiitled  into  the  axillary  re- 
gion. The  lungs  revealed  ini]iiiired  rcimancp  ni  ihe  posteri'ir 
boaes,  with  some  moisi  rales.  The  liver  was  palpable  two  tinper- 
breadths  below  the  inferior  coittal  itiiiigiii,  but  the  spleen  was  not 
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{laljiable,  and  there  was  bo  evidence  of  free  fluid  la  the  abdomen. 
The  urine  was  scanly,  dark-coloured,  and  coutained  a  trace  of  albu- 

niiu.  The  reiiijiorainre  was  08,0°  F.  and  respirations  28.  ller 
stomach  was  very  irritable,  and  for  several  days  she  had  not  bc<cn 
abk-  to  retain  nourish lueul. 

Four  hours  after  her  admission  her  pulse  had  increased  in 
rapidity  ami  fcebli-ness.  and  sn  few  of  tin*  ]iulse-waves  reached  the 
wrir-r  rliui  liie  heiirt-rate  had  lo  Im?  counled  with  the  atctlioscope.  It 
waB  beating  ISO  per  minute.  Cyanosis  had  deepened,  cough  aud 
dyspnirii  were  very  hHd,  n'lles  had  grown  more  numerous,  and  the 
liver  had  increased  in  siw.  Her  condition  whs  so  critical  that  she 
was  given  a  liypotiermic  injwtion  of  |  of  a  grain  of  morphine  witli 
■^  of  atropine,  nilroglycerin  yj,,  and  ^  of  sulphate  of  strycb- 
uiuc.  this  latter  lo  lir  repented  every  two  hours  during  the  night. 
.\ti  oiiriee  of  >ii!|ihiiif  nf  miigiii-siii  was  ulso  administered,  ami  a 
few  hours  snbseijnenily  she  was  put  upon  10-nnnim  doses  of  tinc- 
ture of  digituli*  i-very  four  lionr*.  By  tlie  next  day  lier  condition 
liad  iin])roved  maleriiilly,  the  pnUi-  L'umiiif;  down  to  134.  and  being 
railicr  more  regular,  lint  llie  strychnine,  cligitalis,  and  a  daily  dose 
of  shUb  were  coiiliniieil.  Willmiit  ik-lailine  all  the  fluctuations 
of  this  jiatieut  for  th<-  eiisiiiiip  teu  diiys.  it  may  hi*  ■^aiil  that  the 
piil>e  allowed  ever-recurring  vagaries,  being  at  one  time  fairly 
reaiilar.  all  waves  reaching  the  wrist,  and  at  other*  bciiif;  rapid, 
irregiiliir,  und  intermittent.  The  liver  also  varied  in  size,  diniin-' 
i.-'liiuf!  uikI  iinTcioiiig  according  In  ihe  persistence  and  regularity 
with  which  the  sails  were  administered.  Tlie  enugli,  however, 
gradually  grew  less,  pxjjeetoration  dinnnihhed.  pain  left  the  epi- 
gasirium,  -he  retiiiiii-il  iiiniri^Iiiiicnt.  and  iis  «  rnle  put  several 
hour?'  giiud  slci'ji  eacli  ni,i;lit.  .\s  the  eomliiion  improved,  the 
airychniiii-  wiis  te.v«i'iied  in  fn-'iueiicy  of  lulniiuistration,  hut  tho 
dii;il;i)is  w,ns  cuilinueil.  At  one  time  indeed  its  acliim  was  sup- 
pleniented  liy  >lroijlni[ilhus.  At  h-iipth.  hy  Xovemlier  SOtli,  ber 
pulse-rate  averaged  S4,  and  it  was*  recorded  tlinl  all  the  waves 
reached  llic  wrint.  Dulnoss  and  rales  had  left  the  lungs,  but  the 
liver  still  remained  pal|mMi',  lilihrmgli  smaller  in  .^ize.  The  pa- 
tieiit  then  left  the  Imsjiital  abrnpily.  Two  months  subsequently 
she  again  re-entered,  complaining  »»  Itcfore  of  cough  and  expec* 
toration,  but  showimr  no  dropsy.  Treatment  again  benrtiled  her. 
Olid  she  ugain   wilbdrew  from  observation.     1  am  indebted  for 


MITRAL  STENOSIS 


278 


the  notes  of  this  case  to  I>r.  .1.  K,  Yung,  one  of  the  interues  at 
tilt-  time. 

This  cii.4e  illunirates  fairly'  well  tlie  svmpioms  ami  ujucniibil- 
ity  to  troaimcnt  of  a  case  of  mitral  stenoBiH  in  which  comjiensa- 
tion  W119  hroken.  Imt  not  irii-p(ii«i)Iv  au,  niui  in  whicli.  with  signs 
of  Btaeis  amounting  ex-uii  to  a  rclaiive  incompetence  of  the  tricna- 
piil  viilvc.  iht're  was  iiu  a'<leinn.  In  fiict,  ihe  hnint  of  the  dis- 
turbance WHS  borne  mainly  by  the  lungs,  the  dulness  ami  n'lle*, 
the  dyspna'U.  cough,  and  frotliy  cxpcctoralion  bcinp  the  result  of 
the  yrOBl  puiini.inary  enf;iirgi'irK-nt.  It  is  Lard  lo  explain  why  in 
such  a  case  (edema  is  abaent,  whereas  in  other  individuals  with 
HpjiHrciitly  no  grcnler  stasis.  ilrop*y  will  be  ii  marked  and  dis* 
trossiiig  feature.  It  certainly  seems  to  corrnbonite  ihe  view  llint 
dropsy  depends  ujmn  iIll'  slafc  of  the  hlood  and  niilrition  of  the 
capillaries,  as  well  iis  npim  iln-  decree  of  I'lipiMiiry  aiicl  venous 
engorgement.  Tlii-  patient  subseqnently  succnnibed  to  a  third 
attack  in  the  hospital. 

Mr.  B.,  aged  twenty-nine,  tailor,  consulted  me  .Taniiary  9, 
IHOO,  on  account  of  preat  hrealhlessncss  upon  the  slightest  effort. 
He  gave  a  hialory  of  rheunui- 
tisni  four  ycarw  pn-vinii-.,  .im-r 
which  time  he  had  sutFerei! 
with  subacute  articular  jialn-*. 
Gonorrbii-a  i^ix  year*  agn. 
witli  stricture  at  present  time. 
With  the  exception  of  a  '"  hail 
eye."  nature  unknown,  at  ii^ 
years  nf  age.  has  bad  no  iilber 
illness.  Heart  In'gan  '■'  Imu- 
ble  biiii  one  year  after  tho 
rheumatic  attack,  but  wa*  not 
trpfttwl  fur  hearl-tlisense  until 
the  summer  of  lS!i!i.  Uis 
syniptoms     were     gn-iit     ily.*- 

pni>R  on  effiirt,  eougll  ■lUce  in   a      fin.  r.l.-T,™  ath-!!.  -r  .\fn  *xn  l{n.«rivr 
while  at  morning  and  evening, 
vertigo    upon     exereise,     frime 
pain   between   the  slioul^liTs,    and    poor  appetite,  but   .nlccp  good, 
nis  pulse  while  sitting  was  weak,  small,  regular,  and  HO.     The 
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pxamiiiation  of  tin-  Liurt  iliscovered  the  weak  apex-beat  at  iho 
liflli  inu-rsjiace,  iii|iiili--IiiiL-,  3^  inelies  frmti  iiieili&u  line,  and 
lireceded  hy  a  short  thrill  iFip.  51).  The  apex-beat  was  not 
thuiiipiiij:,  bill  llnTe  WHS  luiirki-il  i-piitflstrie  )>uUHtioti.  Ab!M>- 
liui-  iluliifSA  was  increased  fnuu  ri;j:lit  border  of  Bternum,  at  fourth 
costal  L'Hrtibigp,  to  left  of  paru^temal  line.  Kvlntive  dulne«s 
fmiii  lower  bi-rder  of  third  coital  cartilage  above  to  junction  of 
sixth  ami  seventh  eostnl  cartilafjes  below.  IJ  inch  to  right  of 
iiieiliaii  line  :iiid  lo  j  of  iiii  iiieb  oiiipide  nf  nipple.  The  pulmonic 
second  sonnd  was  found  accentuated.  Second  sound  wa«  not 
donbleil  at  base,  but  Iltiiilcd  to  urea  of  the  ajiex-beat  was  nn 
njijiarfiit  doubling  of  the  ■'econd  si>und,  the  second  element  at 
limes  having  the  eharaeler  of  b  itbort  niiirmnr,  and  separated  from 
the  following  presvsicilie  riniriniir.  At  lower  inner  edge  of  the 
aiiex-beiit  the  tirst  sound  was  also  doubled  at  times. 

A  fhori,  roiigli  preM>iolii'  niiinnnr  was  found  just  within, 
ami  a  blowing  svsinlic  at  the  ai>ex.  The  murmurs  and  sounds 
made  a  I'oliini-'.  tumbling  rliythiu.  In  dorsal  deeuhitus  the  appar- 
ent dfidiliiif;  of  second  ■•oiiiid  was  very  marked  at  inner  edge  of 
a]ic,\.  As  the  heart  wcnsionally  eloived.  the  first  sound  was  found 
also  donhk-d,  the  tirst  element  rejiliicing  the  presystolic  murmur. 
The  i^y^iolic  miirniiir  Ivfi-ame  plain  and  whistling  with  a  very  pro- 
nmiiiciil  binw  :•  inches  to  lefi  of  ni]ip]e.  The  liver  was  palpable 
a  tiiif;er-breadtli  lielow  the  eostal  arch. 

Tile  diiijrnnsis  made  wiis  mitnil  -teuosjs  and  insuffieiencv,  with 
eecondaiy  cardiju-  hypeitropliy  ami  dilatation. 

Mrs.  A.,  aiied  thirty-three  years,  weight  115  pounds,  height 
medium,  American,  wa.-  eMimim-d  ilnrch  29.  1001.  Hor  father 
wii^  liviiiL'.  but  had  emiirli,  while  a  maternal  uncle  and  a  maternal 
.tutu  bad  died  i-f  con-.tinipiion.  .\t  eiglileen  she  bad  sufFered  from 
II  severe  attack  of  inHaniiiiaioi-y  rheumatism,  and  had  had  more 
or  li'--  ji'iiii  piiiiw  for  ilirce  <>v  f"ur  years  siibsetjuently.  Of  chil- 
dren's difca-es.  -he  had  had  a  mild  attack  of  scarlatina  wh«n  a 
child,  and  lli<-ii;:hi  that  rlurinn  hc-r  childhood  she  had  also  bad 
pleurisy.  She  Imd  had  a  s»f.ind  pleuritic  a  year  prior  lo  her 
c.saniiiiatioii  by  nie.  Ili-r  pivsciit  Illness  dated  back  to  1S31, 
when  *he  lir~t  Iwjjjiii  lo  luive  a  eonirh,  but  her  syniptoius  had 
groMH  niucb  wor-e  for  the  last  yt-ur.  and  she  had  grown  peroe]>- 
tildy  pider.     In  the  w.iv  *.f  symptoms,  she  complained  chiefiy  of 
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chronic  cough,  wliicli  whs  most  t  ri.iiibk'»onic  at  inght,  and  of  con- 
siderable yellowish  sputiun,  in  wliidi  fulicirlf-  hnfiilli  wi-ii*  stiid  to 
linvo  l«?eii  diwovcrc'l.  Slic  iioiiwil  sliortiiL'^s  of  brtath  in  walk- 
ing and  ascending  stairs.  Tlie  njipelite  was  poor  and  the  diges- 
tion weak,  alllioiigli  Ijowcl  niovt'iiifnts  were  I'fpiiliir,  as  also  were 
the  menses.  Slceji  wur^  dinliirlii'il  Ijv  tin-  i-uiifili,  and  tliGre  wiis 
uliglit  piiin  in  ihf  rigbr  hip  and  the  left  side  of  the  clii-xt  near  the 
shoiiiiler.  The  voice  wh»  lui^ky,  but  it  may  be  said  in  passing 
that  larjiigoscoiiie  inspection  revealed  no  infiltration  of  tho 
larynx. 

Examinalion. — The  piilM-  wa»  103,  »innll,  regiiliir,  and  of  no- 
tici-ably  low  tension,  The  lenipcvalure  taken  at  l:i  m.  was  99°  F. 
lieT-piralioii!*  wen-  sliallow,  but  not  hurritd.  Tlic  c-bf^t  was  mod- 
tTfllely  emaciated,  very  shallow  in  ili»  a nterfj- posterior  diameter, 
and  flattened  both  above  and  Indow  the  right  clavicle,  V<x;al  frem- 
itus Was  incre[i;>('d  at  Imih  npici— ■,  piirlii'iiliirly  tho  riirbt,  L"]iiiii 
the  right  side,  diihiess  e.M'niled  from  liic  apex  Ifi  llie  third  inler- 
space  ill  front  Hod  t«  Hn-  iniddlv  of  the-  acapnia  behind,  shading 
off  to  impaired  rosuminee  a^  far  as  rhe  ti]>  of  the  sciipnia  and 
below  this  iH>iut,  bct^oniing  again  more  pronoiinccil  towards  ihc 
posterior  axillary  line,  in  tho  right  iiifraelavieular  rogiun  thero 
were  bronchial  breath-sounds,  .•loist  rales  of  varying  size,  and 
the  voice-son nd>*  were  so  eiiiicent rated  and  hollow  as  lo  strongly 
anggesi  a  cavity,  posteriorly,  t-f-spir  tory  sounds  were  also  bron- 
chial, and  the  act  of  emipliing  developed  nnnierons  fine  and  coarse 
crackling  rules  as  fur  rlown  ii*  the  inferior  seapidu  angle.  ,\i  the 
left  apex  there  was  impaired  resonance  Imili  front  ami  hack  to 
the  level  of  the  secoinl  rib.  and  uver  Ibis  nrca  hreiith-sounds  were 
b roneh 0- vesic.nl a r,  and  coii;:h  prodnreil  crumpling  rales  that  ex- 
tended Iwdow  the  limits  of  -iliLht  dn'  n-s», 

The  ajH-x-hejit  WHS  ---iiniited  in  'Uo  fifth  left  interspace  .slighlly 
within  the  nipple-line,  was  feeble,  and  of  the  character  of  a  (jnlck 
thump,  and  was  preccijed  by  a  sliort  ycr  distinet  thrill  rlmt  ended 
with  the  cardiac  im]>\ilse,  Kelative  heart's  dnlness  was  somewhat 
increased  towards  ihe  riLdit  anfl  downward,  bnl  diil  not  reach 
beyond  tlie  vertical  nipph-dim'  at  the  left  (Fig.  Si).  Upon  aus- 
cnltation  the  first  souikI  at  the  npcx  was  short,  sharp,  mid  thump- 
ing, the  second  sounfl  was  not  doiihleil.  and  the  pnlmonic  second 
tone  was  markedly  acecntuated,     A  rather  short,  rough,  distinctly 
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preeyslolic  nninniir  ran  h|j  to  and  ended  obruptly  with  Uie  sharp 
first  Boimd,  and  was  of  greatest  intensity  in  the  standing  position. 

A  high-pitched  systolic  whiff 
ai^'cniapanied  the  flyatole  in  the 
inilral  area,  but  was  not  traus- 
initted  to  nny  Appreciable  dis- 
tance outside  this  area. 

The  abdomen  was  flat  aud 
thin,  the  lower  hepatic  border 
lii&iinctly  palpable  and  tender 
to  pressure,  and  hepatic  dul- 
iiL'Hs  reached  from  the  upper 
margin  of  the  sixth  rib  in  the 
niJiiniilHry  line  to  slightly  bt- 
liiw  the  inferior  costal  arch. 

The  diagnosis  was  clearly 
I'hronic  pidiuonury  tubcrcnio- 
si"  wiili  snfleninf;  and  I'omica 
in  the  rlirht  lung,  incipient 
disease  of  the  left  upper  lobe, 
niilnil  rii''iiii-is  rif  tirst  dr^'i'i'i',  witii  pnilmlily  some  regurgitation, 
the  valvuhir  lesion  heiiig  of  rheumatic  origin  and  in  good  coni- 
jn'mintion. 

Tliis  ca.*f  \^  iiitercstinp  heeausc  of  ihc  rather  rare  association 
of  puhmmary  tubereiilrKiis  imd  mitral  .■ilenosis,  and  would  seem  to 
(■Hi-niii.inifc  ilic  view  iliiit  this  valnihir  lotion  is  sometimes  of 
ttiben-ulous  oriyin,  were  it  not  f.ir  ihc  very  definite  history  of 
inlliininiiiluvy  rlieunuillsjii  at  thn  sifte  of  r-ijxhteen.  It  likewise 
sUow>  tiie  fallaey  of  Unkittiiisky's  siatemeutd  concerning  the  an- 
tagonism between  iriitral  sleiia*is  and  cou:*uiiiption.  It  is  worthy 
of  note,  however,  tliat  in  this  case  the  narrowing  was  not  extreme 
nud  wii-s  eoiiihiiied  with  rciriirgitaTii'ii.  a  furm  <if  mitral  disease 
whi<-li  i.'^  Hot  so  iiifrr'c|iicnily  associated  with  puhiiouary  lubvreu* 
losis  as  was  once  fhonghf. 

Furtheniiorc,  this  case  raise?  the  very  interesting  query  if 
this  stenosis  may  tint  have  exerted  a  r;-tardiiig  inlhienee  upon  the 
progress  of  the  Inng  alTeetion.  although  in  this  connection  it 
should  lie  stated  thai  her  residem'e  has  Iwen  in  soutliweslcrn  Kan- 
sas, where  the  air  is  dry  and  the  altitude  not  fur  from  2,000  feet 


Flu.  ■'p"i  — Li"  Ati.iM  or  Ai't.i  uMi  llK.iiiTi: 


MITRAL  STESnsiS  S77 

For  my  part  I  am  nuicb  more  inclinfd  to  nttrtbuto  the  slow  ad- 
vance of  ilie  jmliiidiiary  iiffecliim  in  (hi!*  ciisd  lo  other  faelors, 
possibly  to  cliiuatic  iuflutnces,  possibly  to  inherent  mildness  of 
tLe  tuberculous  infection  itaelf,  rather  tbau  to  the  mitral  obstruc- 
tion, since,  as  suggested  by  Sanson),  it  is  reasonable  to  assume  that 
a  vahnilar  lesion  \v*nild  bavt>  a  tendency  tn  impair  tbo  resistance 
of  the  orguiiii^in,  ])arrii'uliir]y  in  una  iuheriling  a  prt-i| ispo^ition  to 
tuberculous  disease. 


CHAPTER    VIII 
AORTIC    REGURGITATION 

In  this  form  of  valvular  disease  a  portion  of  the  blood  dis- 
charged into  the  aorta  with  each  ventricular  systole  leaks  back 
into  the  left  ^■entricie  during  its  diastole.  Although  relative  in- 
competence may  be  produced  by  dilatation  of  the  aortic  ostium, 
the  disease  in  question  ia  in  tho  %'ast  majority  of  cases  due  to 
struclnral  defect  of  the  valve  itself. 

Morbid  Anatomy. — Defects  in  the  aortic  valve  leading  to 
regurgitation  are  as  nearly  analogous  to  those  found  in  mitral  re- 
gurgitation as  the  anatomy  of  the  valve  will  allow.  They  may 
follow  acute  endocarditis,  or  may  be  the  result  of  a  non-inflamma- 
tory sclerosis.  The  latter  is  more  often  the  case  here  than  at  the 
mitral  oriiice  because  the  aortic  valve  has  to  bear  the  brunt  of 
the  increased  blood-pressure  due  to  muscular  exertion. 

The  leaflets,  one  or  all,  may  be  retracted,  eurlcd,  or  shrivelled, 
so  as  to  permit  a  free  regurgitation.  Old  vegetations  on  the  ven- 
tricular surface  may  interfere  with  their  complete  apposition.  In 
short,  the  conditions  parallel  those  found  in  mitral  insufficiency, 
with  exception  of  the  influence  of  contraction  of  the  chords  ten- 
diuetc  and  papillary  muscles. 

Acute  incompetence  may  occur  during  ulcerative  endocardltiB 
by  the  perforation  of  one  of  the  valvo-cUi*ps.  Very  rarely  a  cusp 
may  ruptiire  during  violent  muscular  exercise.  The  aortic  semi- 
lunar valve  is  one  of  the  most  delicate  structures  in  the  body,  and 
yet  one  of  tlie  strongest,  sustaining  as  it  does  the  whole  blood- 
]>ressure  of  the  systemic  circulation.  It  is  hence  extremely  un- 
likely that  muscular  exertion  could  lie  severe  enough  to  raise 
bliMxI-pressure  to  a  height  sufficient  to  rupture  a  healthy  valve. 
Prolial.ily  in  such  cases  the  valve  has  lieen  weakened  either  by  de- 
generation or  inflammation. 

As  in   mitral  disease,  regurgitation  is  often  combined   with 
278 


PLATK   11 


AORTIC  KE(»UB0ITAT10N.  WITH  CALCIFIED  VEIIETATION  THAT  SWOI 
IN  BLUOU  CL'USENT,  CAL'8IN(i  ATHEROMA  OF  KKIMK^ABDJUM  At 
OF  INTIMA  OF   AfUlTA. 


aottte  dfgro«  of  stoiioitis,  but  n-giirfiitaliou  mny  occur  witlioul  imr- 
rawing,  aiid  oct'a*i«iiiaIlv.  hi  ■■oii.-<i-i|nt-iicc  of  ililiitiitioii  of  l,li«  voii- 
triele,  oven  witli  j-lrL-tcliiiig.  «{  ilic  aorlir  Hug.  ilmt  mirli  en- 
largfiucn t  oi  tin-  liiig.  iL-aiiiiij;  to  rtlalivc  iii-iiHicicm-y,  I'-nihl  tiik<' 
place,  n-«£  lung  tli>iil>ti>(l,  uwiiig  to  iIr-  ftrout  Mtri'iigrli  of  lli»  miiiiiliii 
fibrosue,  but  bo  manr  inritaiiccs  of  tlio  kiml  liuvu  born  <il>»c-i'v'<<] 
tbat  ibcro  is  no  lon^ji-r  uny  nuini  for  iloiilit. 

The  tirsi  i-tlcfl  on  llii'  bfiirt  is  liiljiiution  of  tlio  left  v<Tnl^icl1^ 
Thia  is  due  lo  tlii'  iiii|inct  on  i\»  innpr  Mirfaci>  of  thr  rcRiirgitanl 
»(rci(iii.  wliich  in  vcrv  frt-e  r('Kiir;.'iriitioTi  rr  fntr-r*  "Mb  in-nrly  tb<r 
force  wiib  wliicb  it  wiu*  'li-ivi  ii  oiil  of  tin-  vi'niricli'.  Hnrli  |i-«i»nii, 
however,  arc  of  grailiia!  develo|inipnl,  utid  the  intrruaning  wurk 
lead*  Ui  a  eorrcHpriinliiin  liy|Ji-rtr<i|<Iiy  of  rbi-  wall  of  (be  vi-ntrifb-, 
whifh  4"nabW  ir  not  only  to  witliMiind  rbi-  "iriiin  I'f  llif  rfirtirKit»- 
tion,  btit  to  pxiwl  ilic  cri  ally  in<T'-aKr>>l  v..liiiin>  -.f  KI'hhI  |tri'<'-iii  in 
Xtie  ehuiiiU-r  at  ihe  U-ninnint:  'if  iln  tyftoli-.  Tbif  byj»tTlr(>[ihy  in 
aortic  insufficionry  i^  nf  curly  ib-vclupirii-iii  ari'l  ofli'ii  bi'i-onn-  «» 
cxlrcnif  ibnt  snuw  nf  tliu  larcc-it  bi-iiri»  ■■»  rn-ord  iiro  tbow  "Jmw- 
ing  thi*  dtfi-ci.  Tiic  wall  i)f  tbi-  byix-rtrojibii'il  vi-nlricl*;  may  be 
u  thick  tt»  4  wntinu-ln-H  1 1  jj  incli).  Tin-  njn-x  nf  i\»-  |i*ft  vt-ntri'"!*! 
projects  far  bf.'Von<i  tbiit  of  it-  fi-llow,  an'I  (be  inli'n'fmri'rtilar 
■Brptuia  ii  di>|>lur<-il,  i-ucroiK-biiig  laiiffcly  on  tbo  tiavily  rjf  tb« 
rigfat  dumber. 

A*  U-ne  ■•  the  mitral  valv*:  r<-niiun*  intiiM  tb'-  eff'^-t!*  of  virtif 
Kf«rciiaii<>D  nj-m  ibe  bcart  arc  liinitf.)  lo  tiw  k-fi  vcntricK  If. 
fewrer.  the  mitral  (■  incoinin-icnt.  ciiln-r  Ifrai  diwaw  nf  tiff 
nkv-M'  r«-UTtrtr]y  fiw.m  tIm;  »-nIa  r(p-irn-ni  of  iJk-  vt-ntri'-b'.  tb"  j<b'- 
■iaettB  ilncril^d  Sr  tb«  r^^nlt*  of  niiiral  inrvrntf^Tcnry  ar^  k'ld«} 
totWwof  tb^  vrtic  l<-ion.  In  sn'-li  an  <'V<-nt,  t,{  (<(.iiiw,  tb<-  risht 
han  it  sbo  eoUre^.  ani]  th*-  larp-t  b'-»rt«  bavc  li&en  ih'^*-  4ii'.w- 
nf  ifto*  iiiliiimi  ri  of  K-i'tit-.  Sn^-b  a  b<-an  may  wt-i^K  a*  mryh 
M  I  4*-  4  fMvad*.  Io*lf»«i.  t-oD  7,icni"cn  b«^  r<-i»»nel  'J  pf^mH* 
of  a  ■p»<"in>*«  '4itainwl  frf-in  on*  of  tbfr  fT««i 
'>»  »mrrtiftT  ftf  IT^  »ize  •w-h  a  b'ran  i%  Tfrr4«i  of 
TV  ht^n  i>r*^n»wl  to  irw-  bv  Dr.  ''.  '..  ';'Byr:>^ 
,  kbij  i&  it  tbf  rHipirait*ti'.n  /wmld  n^^t  hare  l^^a 
Ot,  Tt*  irfini  'tf  inM-fMi  in  tbir  *i**in**'n  i?  ii»s 
,  3  '•niim-'r*^  l--r.e.  and  «.R»jimnE  f^Wrw'S' 
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ventricle,  ami  «^in  in  the  lorU,  for  ou  the  iutiina  of  the  aorta 
and  uii  the  iiitiral  OHilix-iiirdiiim  of  the  vvntriclv,  lit  tbv  poiut» 
where  the  vegetation  miuit  have  struck,  are  marked  ntheroiiis- 
toHs  palchos.  Thi-re  is  said  to  have  been  a  mnsical  murniur 
tluriii}^;  life. 

The  greaily  intTeased  force  with  which  euch  a  ventricle  pro- 
pcl»  the  blood  into  the  aorta  throws  great  strain  on  the  walls  of 
that  \'€B8eI.  and  lieiice  atheromatou§  changes  are  often  found  not 
only  in  the  iiortu,  but  in  the  whole  arterial  svstcm.  That  such 
change  is  due  to  this  valvular  di»ea^  is  indieated  by  the  fact 
of  its  occurrence  in  young  and  otherwise  healthy  individuals,  in 
whom  it  would  not  be  cxiK-cted  to  exist. 

When  this  vah-ular  disease  is  the  result  of  a  general  aclerosiji, 
the  myocardium  is  apt  to  be  «o  degenerated  as  a  result  of  coronary 
involvement  rhul  liy]>ertr»phy  i.*  not  f:rc«t.  It  is  when  the  di^-a)« 
develops  in  young  and  healthy  individnatci  as  a  reault  of  endocar- 
ditis that  the  enormous  heart  is  usually  found. 

Etiology. — Endocarditis  iiffcctinj:  the  semilunar  valve  may 
have  ilie  same  origin  as  that  of  the  left  auriculo-ventricuiar  valve, 
and  liencc  the  discussion  of  its  c^iuses  does  not  need  to  be  repeate<l. 

Aortic  regurgitation  may  be  met  with  in  persons  of  both 
sexes  and  of  all  ages.  It  is  a  striking  fact,  however,  that  this 
lesion,  even  when  <lHe  to  rheumatic  i-ndix-ardilis,  is  far  more  com- 
mon in  males  than  in  females.  When  developed  at.  or  after  mi<]- 
dle  age,  it  is  usually  duo  to  those  conditions  wblcb  bring  abont 
sclerosis,  and  which  are  fully  considered  in  other  chnpter*  (page:s 
201  and  741).  This  sclerotic  form  is  also  undoubtedly  met  with 
more  frequently  in  males  than  in  feinali-s  and  for  the  reason  that 
arterial  degeneration  is  more  common  in  the  former — and  there- 
fore the  etiological  factors  leading  to  sclerotic  change  in  the  aortic 
ctups  arcc«8cutially  those  of  arteriosclerosis. 

In  a  considerable  portion  of  males  -fuifering  from  aortic  re- 
gurgitation there  is  a  history  of  s_%*philis  and  the  abuse  of  alco- 
hol. In  a  most  typical  case  of  ibis  lesion  recently  seen  in  a  luau 
of  thirty-nine,  s^-pbilis  and  whisky  were  the  only  two  cau8ati^-» 
factors  to  i>e  elii'ited.  Gout  and  bodily  toil,  particularly  if  com- 
bined with  alcoliolic  excess,  also  seem  to  be  causative  agents  of 
considerable  importance. 

As  already  staled   incidentally  in   Morbid   Anatomy,   severe 
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Strain  mav  bring  about  acute  iiifompelence  of  one  o£  the  aortic 
cuHpH  tliroiigli  riijiliire  ut  some  \w\ui  tbiit  had  been  previously 
weakened  by  intluinination  or  niheroniatous  degeut^iation. 

ThtTC  if  -A  form  of  aortif  iiisiifficifUfy  wbifh,  although  not  due 
to  vulvnhir  defcci,  vi.>t  ]irfseuls  ihi-  Mitiif  fliniral  ffiitnrtrs  a?  the 
organic  fonii,  and  in  so  frt'cjuently  onooiiiitered  lIiHt  it  may  here 
be  brietly  dwoh  ujiuii.  This  is  a  relative  inpoinpetenpo  of  the  semi- 
lunar valvf.  iiud  ilw  causes  are  found  in  conditions  tbiit  prcdia- 
pose  to  siretehiug  of  ihe  vciiiriL-ulur  wall  and  of  ibt-  hiisal  ring 
of  the  aorta.  Thev  are  therefore  (1)  degenerative  changes  in 
till-  uiyocurdiuin,  (-2)  disea^'s  of  Ihe  aortii  that  greatly  narrow 
its  lumen,  or,  j/rr  coittru,  Ifail  to  its  dilatation,  and  I'-i)  niedia!*li- 
nnl  tumours,  wliich  hy  pressure  diniinij-h  tlie  calibre  of  the  aorta. 
The  most  frequent  cause  of  this  relative  insufiicieney  is  aneurysm 
affecting  the  awpniling  arch,  or  n  general  dihuallou  of  liie  aorta 
secondary  to  sclerosis.  In  one  itistnnce  of  llu'  hiticr  kind  coming 
under  my  notice  it  was  associated  with  mitral  regurgitation,  also 
of  atheromutuus  Ivjie.  but  which  hiid  (•.\i>lcd  for  years,  During 
the  later  wecki  of  lifi-  in  this  cui^i-  aortic  iucom|ii'icnci-  dcvclupcd, 
and  after  death  was  found  due  to  extensive  atheromatous  degen- 
eration and  dilutiitton  of  the  aorta,  rcuching  froui  its  origin  to  tin; 
beginning  of  the  dewct-nding  portion  of  the  vessel. 

In  another  case  in  which  rcfjurgilalion  through  the  aortic 
valve  bad  run  ics  eour.-^c  to  a  fulid  tenniniitini)  within  a  few 
months,  jiost-morteiii  exinniiiiitinu  ijiscln-ed  sicnofiis  i.f  the  ascend- 
ing aorta,  about  J  an  inch  above  llic  in^crlinii  >•(  llii'  valvi-,  w 
pronounced  that  the  lunien  was  diniinished  by  at  least  a  half. 
This  narrowing  was  caused  by  ii  growth  of  tibrnus  tissue  which 
completely  encircled  the  aorlii,  iiinl  fmiji  ihe  history  appeared 
to  have  originated  in  acute  inthtmniatinn  a  year  and  ii  half  pn- 
TJOUBly. 

As  already  slated,  relative  iiortic  incompetence  may  l>e  the 
ultimate  effect  of  chronic  niyocnrditi*,  which  is  assoi'iatcd  with 
8clvrosi«  of  the  aorta,  ami  wliicli  sto  seriouiily  Impairs  the  resist- 
ing power  of  the  ring  that  it  gradually  yichk  to  the  distending 
force  of  the  blood-wave  as  it  recoils  iijruinsf  rhe  closed  valve.  I 
have  seen  more  than  one  instance  of  the  kind  as  disclosed  by  the 
necropay,  although  during  life  llic  rcgurgitiilion  hml  been  aitrib- 
uttd  to  structural  defect  of  the  valve-sepnents. 
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0£  33  cases  of  aortic  rtrgmgitalion  of  wliioli  I  have  records,  40 
oceiiiTcii  in  the  male  ami  oiilv  7  in  the  female  aex.  Seventeen  of 
the  uiult'fl  and  4  of  the  females  were  below  tho  age  of  forty. 
Eleven  of  the  former  who  were  less  than  fortv  years  of  age  gave  a 
history  of  rheum  at  i.^tu  or  sciirialiiiUj  while  HI  over  forty  also  hud 
had  one  or  the  other  of  theae  diseases.  Of  the  females,  2  below 
forty  and  1  over  ihiit  age,  gave  a  liistory  of  rheumatism  or  scarla- 
tina. Of  the  tutnl  numljor  of  t'a^es,  llierefore.  ;i4  were  probably 
duo  to  endiK'ardilis.  It  may  also  he  stated  ihnt  of  tlie  2ii  males 
and  3  females  over  forty  there  were  lit  njales  and  2  females  in 
wlnuii  the  lesiiiiL,  ciwiiig  In  ilio  iili-ti-nee  cif  probiiLik-  einlncardilis, 
coiilil  be  rea.-omilily  auvilmteil  In  atlier"ma.  In  whatever  way 
ibcso  iipires  are  looked  at  llicy  cxliihit  rln-  >iriking  [irepouder- 
iiiiee  nf  men  over  women  alili(.TL-d  willi  tliii*  i>ariieiilar  valvc-defeci. 

Symptoms. — It  goes  wilh'mt  siiyiiij;  thai  in  tins  as  in  other 
viilvuiiir  diseases  it  ia  the  degree  of  eoiiiiH-iisntion  which  deter- 
mines the  [ireaenee  or  absence  of  distinctively  cardiac  s^*m]ltollls. 
III  other  words,  if  llie  le^inii  i-  nf  iullamiiiiiliiry  orij;in.  and  if  lhi» 
state  of  the  iiiyoeariliniii  liji>  [".■riiiineii  iln.-  developmL-nt  of  j;re»[ 
hyjiertrophy,  the  disease  may  remnin  entirely  latent  for  m&ny 
years.  Ardiioii*  iKriipatioiis  requiring  jireiit  physical  ciTort,  feats 
of  endurance  and  skill,  mountain-climliiiig.  running,  boat-racing, 
foolbiiil  playing,  tennis,  ete.,  are  often  eiidnred  williont  discom- 
fort. I  recall  an  utloniey  wiili  proiionnced  aortic  insnificieney  of 
rheiimulic  origin  wlm  ennsnlied  iiie  sonii  after  his  return  from  a 
riis-weeks'  viicatioii  in  Colonidn,  He  hiid  ridden  hi^  wheel  ai  un 
altitude  of  6,000  feet  with  no  more  discomfort  than  he  would 
have  experienced  in  Chicago,  The  tmly  lime  he  had  suffered  any 
ineonvciiieiiee  wa:-  when  he  had  taken  the  ti'ain  up  Pike's  Peak. 
Ujn-n  reaching  the  snmmit.  i:i.ti(H)  feel,  he  fainted  away,  yet 
upnn  reiiirning  lo  llie  foot  >•(  t|ji-  ni-iiniTain  he  col  nn  his  wheel 
and  rode  away  as  if  nniliing  had  li:ippene.|. 

J>y*pna-ii  is  not  experimfcd  in  this  tlage.  and  aside  from  vio- 
lent action  of  tho  heart,  paiieiiTs  tire  Totally  Hneonscioii?  that  tho 
orgmi  is  iin\-wise  different  from  that  of  their  fellows.  If  any  di»- 
tnrliiinee  of  bodily  fuiieiion  exi-«t>.  it  is  not  fiv]\  as  arises  from 
vennns  congestion,  for  so  long  a.-  the  mitral  valve  remains  coiu- 
[iftenl  slasi'  back  of  ihe  left  venlricle  is  ini]ii>«iblr. 

The  Slate  of  dip  cirenlalion  i-  "ii"  nf  inlrninll'-i'l  niui-mii}  on 
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the  part  of  the  arterial  sjsic-in.  At  ciifh  B_vstok>  Ihe  arteries  are 
llii^lieil,  niitl  wlrli  eiK-li  dinsiolc  ilifv  are  n-liilivolv  ilejileted.  The 
tendeiifv,  iliorcfure,  is  to  u  lack  of  mitriiioti  nf  ilie  vnrioiis  organs 
Biid  tissues  iliroiiglnpiii  The  itcily.  This  is  not  speciallv  manifest 
in  some  persons,  while  iu  otJiers  there  is  more  or  less  pallor  ami 
lielicacv  of  hoily,  TJie  niusciiliir  svslcin  in  parlii-itliir  is  weak, 
•11(1  rtoiiii^  L-liildreii  AxtAV  inahiliry  for  Htii^taiiicil  uieiitiil  elTxrt,  yet 
as  a  pule  yoiinjj  irersons  with  aortie  rcpiirKitntion  show  nothing 
fithiT  ill  iiiJ|)eanineo  or  ilcpnriini-ut  h.  imliciile  Uic  existence  of 
their  le?iiin, 

A  well-ei)»ii)en!*aiecl  aortic  iiisiidieienoy  is  not  likely  to  inca- 
pafiiatp  nil  i.iherwi^o  lieallhy  yiniiig  aduli  for  the  nclivp  and  even 
thf  urdimii!-  dnlies  of  profL-sc-ional  or  mcrennlik-  pursuila.  Many 
a  hanl-workeil  inedienl  man  with  ilii;<  h'-ii<jn  y  nhk-  to  ^nataiu  the 
severe  mental  and  physieal  strain  of  a  large  general  practice  with- 
out nmro  fiilij;tK-  Ihun  Iiih  iimre  furtiiiiiile  r'iufri'ri:s.  Thp  only 
Bym])t<>iiia  esperieni'cd  by  -iiiirie  jiaiients  are  |ialpitaiion  or  slight 
vertigo,  or  botli,  and  yet  trivial  us  they  may  scein  to  be  fhey  aro 
SOineiiiiK-ri  [he  earlicsi  nnnuimeenifiii  of  fulifring  energy  on  the 
part  of  the  lefl  ventricle.  In  one  iiiplance.  more  than  twenty 
years  before  the  patient's  death,  any  effort  or  cxeilemcnl  beyond 
a  eerlaiii  moderate  dcfrree,  Itronjjhi  mi  aiiaekn  of  sncli  violent  pal- 
piralion  as  to  necessitate  abti>i|nle  repoj^e  fur  Iiniir>i  in  the  rcciim- 
bcnl  ix>atnre.  These  atfaeks  were  al^n  produced  by  even  simili 
Aoiti^  of  digitalis,  and  as  they  were  allayed  by  aconite  they  were 
thdiighi  dne  to  extreme  hypL-rtniphy.  In  most  cases  snch  violent 
cxrdiac  action  U  an  expn-s.-iiim  i>f  weakness  rather  ihan  of  ex- 
cexiive  strength,  as  annictinios  siip]iwcd,  Wlicn  diMinces  is  expe- 
rienced, it  i*  iK^nally.  thoniih  liy  no  nieanri  always,  induced  by 
9iiddf-ii  exertion,  and  in  such  cases  it  is  generally  fmrnd  that  the 
regit  rgitat  inn  is  very  free. 

The  cerebral  arteries  are  flnsliei!  wiili  eueh  *y-»l'ili'.  Imi  in 
consequence  of  tlie  regurgitation  hlood-pressiire  within  them  is 
rot  BUBlained,  and  when  fur  any  ruason  the  reflux  intu  the  ven- 
iriele  i»  infensitinl,  traosiciit  mm-niin  of  the  brain  result.*  and 
vertigo  is  felt.  In  some  cases  dizzinc;^  is  jn'mlticed  hy  inteniiit- 
lencc  in  the  heart'**  cimtraciioii-,  and  it  i*  tin-n  !'  mild  ninnifesta- 
linn  of  what  in  mlier  case-i  benomes  a  syneM]Jiil  attack.  Indeed, 
fainting  is  an  occasional  sriuptoni  In  thi«  disease,  in  eon^ipicnee 
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•vf  ibc  f»rt  thfli  (Jv  atate  of  tbe  ttYc:t««]  drrihrioa  t*  the  appoMte 
f/f  »l>«i  'A/tmiof  ia  luitraJ  tUMCMu.  TUt  «xpl*mi>.  I  tbink,  vfa;  it 
U  flut  vtrtir  |Mti«riiU  ire  aUe  to  be  low  ia  bed,  vheras  thneo 
•uff'-riiitr  ff"i>i  fdiinl  di**a*«  ntnallr  prefer  to  eieep  with  tli^ir 
tfm'i  >i>'l  ■ti'i4il'l*-r*  |>ri/frfi*:<l  tip  on  two  pillowi.  In  the  fonovr 
iltt-r*f  i*  Ml)  uMVffiMi-i'rfi*  attempt  to  oremjoie  the  foree  of  grariia- 
tinri  ii|i"ri  tltf  n'rr-lirnl  frirr^Ution,  wtiilc  tiu>  latter  class  of  jNilk-nta 
Mi-k  i<(  ai'l  vi-n'/ua  fltiw  <jiil  of  the  bead  by  thai  same  force  of  gr«vi- 
ratiiiii. 

ItJH.McrN  <if  ili|{>-«iion  are  not  m>  trominon  in  aortic  as  in  mitral 
(wiii-ril*,  ami  wlieii  (»n?«nil  are  rt-fc-raM*  not  to  interference  wiih 
riti'  '-irciiUiion,  UK  hHn  iRffn  cxplaiiKil  ix  tlic  rti»e  in  Unions  at  the 
aiiriciilo  vi-ntrir-iilar  '»rifiw,  Imt  \\»y  are  due  in  most  instances  to 
(-rrorn  in  'lifit  ur  wliulpver  ileranKes  gastro- intestinal  function  in 
iinlii'iiltiiiU  wlio  liiivi-  no  hrurt-'liit-iiiit-. 

Tin-  coiiiimriitiv)'  iiimiiinitv  from  symptoms  enjoyed  for  yearn, 
il  nuiy  111-,  by  porMiim  vrhmi',  iliticaiw  is  the  result  of  emlofardiiis, 
i"  iiril  ilic  ftirlmiiili'  li.t  iif  tli.ne  in  wlinni  tlii>  nortit'  viilvu-i  have 
Ih'i-ii|[j<-  iiii'iiiiiin'ri'iit  in  i'iiiiHi'i|iii-m'i.'  '<(  >''^-rn^i^,  uiid  in  wIkiui  the 
iiiyiH-tiviliiiin  iw  ini-n|iit1>l('  ">'  iiiiiliittiitiiii/;  iitlei|iin1e  comjienitalory 
liyjii'i'trM|iliv,  In  ]>.'i'nnn«.  llirn-furc,  win  we  si^ns  of  aortic  regurgi- 
Till  inn  .ii-vi-liiji  ilnviiiK  ini'l'Hi'  ii^-i',   -yiiiptniiis  iire  apt  to  appear 

I'lirU  iiikI  r.i  lii>  priin<'i 'I.     '\'\if^r  'I"  i"*t  lUtTcr  essentially  from 

iIhihi>  f\iH'rii>n(i'il  l>y  pitliciit^  i>f  the  oilier  etuM.  and  are  palpila- 
linii,  ii'i'liK"tif  iii"if  ■■'■  !'■"  inii'ii-ity  uml  fii-niiem-y.  a  feeliui;  of 
pi'iHTul  wtiikniw.*.  iiiKMiiit'ci'iiil'lt'  pntcontitil  >*p]>n-s6tim,  more  or 
lc<M  puiit  tliiil  iiMiy  tH-  lUstini-lly  nniiinii]  or  of  an  anginoid  chai^ 
irH-r.  ami  iit  ]>arli*-nlBr  tli^-tn-^sintr  aiiHrks  of  dy^pmi's.  Vi"heii 
ilii-'>4'  -vmpli'Hi"  »'■"'"■  «  '■"'<'  liTiiiiuiiri.'ii  I*  not  far  ili^tant. 

With  I'r.  tJ.  W.  \V,list*-r.  iVl.'Ur  l-l.  li't'O.  1  ^aw  an  IrisJunan 
wlm  pn-Hi-nittl  a  vvr_\  T^irikim;  piotHre  »'f  thv  ili*tre«s  often  experi- 
i-iirttl  in  ilw  irniiiiiiil  *tap'  oi  rtorlii-  init'inpt'tenoe.  There  was  no 
hiilors  i>l'  inlUniinittoTV  rltt'mnali^tn.  I'UI  *^i  >y|t)ii1i^  and  the  im- 
iH^trmti-  u^  •'I'  aVvli-'l  Vhrts'  ««ii*  prior  to  my  risii  he  had  been 
ill  ih>*  tvmitrv.  Jin.l  wliilf  ihi'n-  hati  >v>vtv\vrte<l  hintwlf,  beegow 
^t\Hit|>  tjiiij:T>f*!.  aiiil  Ii4'i  N"ic»"  '•'  ■*iil?vr  f»\>*u  atta^  ct  andden 
«v«liw«»  Mi'l^  *  l'tv!i*v£  of  >t>!T.\-»i;.>]i.  I*f«>c  bi$  •^BHHOa  to 
tW  ht«i)uiat  h*-  «■«  v.i^<^it«£  tn>:ii  t'n>]tn«t  attacb  tWt  wi^ned 
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laboured  ri^iiirnliww  wyiiM  mkIiIohIv  become  »o  augiiiLiitfil  in 
severity  that  lie  woiilJ  hpring  into  the  upright  [iiuiiicni  f^iisjiinj^ 
for  brriiili,  t.'oii{;liiiif:  iimi  raising  frutliy  iiiiiciis,  ivhile  cyanosis 
became  marked,  and  the  ]iiiUe  grew  rallier  more  rapid,  irri'^iilnr, 
and  exlrcnicly  tWlilf.  The  t'lice  Ijocainc  anximi-i,  and,  in  a  word, 
the  whiilf  ii]ipi'ii)-nii<-i-  ijf  tin-  man  \v»s  one  of  dirt-st  distress.  The 
exam i nation  on  admi!i,ii'in  iJiselnxcd  aortic  i-r-^ur^itation  and  a 
seeondurily  k-uking  mitral,  with  very  swollen  and  lender  liver. 
}lyp>jdi-nnii-^  i>f  rnorpliiiu-  fclii'vrd  l]ii"^e  nllin-k*  in  a  nmif^iirf, 
and  under  ihe  free  nse  of  ealharlies,  dijiitali.'^  and  indidf  of  soda, 
the  condition  so  nmeh  improved  thai  the  mitral  no  lonper  leaked. 
I  fonnd  II  rather  spare  iiinn  of  ini'dliuii  Mliiturc  who  looked 
much  older  than  lie  really  was.  He  was  semi-rccmiilieni,  and 
Bltlioiijrli  coirifin-tahlo  wn»  VL-t  brcjilliinp  with  apparent  dilKculiy 
Bnd  greater  than  normal  rapidity.  Tht-re  was  no  o'denia,  and 
I'ipiii'  of  *\a«h  were  not  noti^'c- 
aide.  The  temporal  iind  ei-rvi- 
cal  arteries  ihrobheil  strongly. 
the  ]»ul«'  was  ipiick  and  ni 
the  fhnracter  kimwii  as  bis- 
feriens,  ami  the  radial  arteries 
were  stiff.  The  li.wcr  border 
of  the  liver  wa*  piil|iiib|c  a 
short  distance  below  tlic  costal 
arch,  but  the  organ  was  not 
hard  or  lender.  Cardiae  iiie 
pnlae  was  diffused  and  wwili, 
the  indistinct  bmad  a]iex-lii-iir 
being  in  the  sixth  interspace. 
midway  between  llic  left 
mamillary  and  anterior  axil- 
lary lines.  Percussion  showed 
tligbt  increase  of  enrdirie 
dniness  to  the  right  of  rhe  sternuu!  and  downward,  but  very 
great  e-xtension  of  dnlneis  inwards  the  left  and  downward.  The 
outer  border  was  broadly  mimilcd,  after  the  manner  often  dp- 
Bcrilx'd  as  indicative  of  pn-pfnidi-rntinp  dibilation  of  the  left  ven- 
tricle in  eases  of  aorlic  in.-«ti!hcien<*y  willi  liruken  i-om|)enMaiion 
(Fig.  5S).     When  hypertrophy  [irc<lominutes,  the  outline  of  the 
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Ml  vMiirii'li'  if  Kmg  mul  [xiintcvl  with  a  tallier  sliarp  apex.  Upon 
■itM'iilliilioii  tiwtv  wa«  at  uiKv  dfttTtinl  a  i^\*»iolic  and  diastolic 
Ditiriiiur  of  ilii'  iiMiiiI  t-liMriK'tiT  in  aorlir  regurgitation,  but  with 
tlir  I'xwplioii  i>l'  thv  atvriitiiatrd  |iultuonic  secoud  tone  llic  Iieart- 
M>iindi'  nvn>  4<'Hnvlv  aiMlthtr.  lD>lm),  ibo  aortic  second  was 
*liiil»'  waiiiiii^,  aiht  in  tin-  nwk  vm?  n.'pUo«l  by  (he  feeble  dia- 
tsnl  dia^lt'Iiv*  brnil,  Ai  th«-  nmx  oi  the  apex  tho  ear  pereeired 
a  dull  i>r  t>4iclr)«  thihl  raitx-r  than  (Ih"  nonnal  £rst  sound,  and  the 
tliastt\li«'  mummr  vni«  faintly  dii^i ing^ii^^ble.  In  the  femoral 
artiTv.  }irv«»iirv  rlit-itvil  the  diMiNe-  oiunuur  of  PiitMiiej. 

Tbi"  diaxth-si*  «»*  ra»y  rtH^ugrh.  It  was  an  »«ni«  regiirgita- 
lt\«  <4  alhctvtuatims  rorifia  in  the  $ta|!e  of  niptuRtl  compeBsa- 
ti\>M  thai  k«(l  W  u*  \vBi<tt$  «ta«».  The  c\«cr>Uoe  of  the  lua^ 
«««  4t^>«u  t'^  tW  fiv^wet  <Mitgtt  and  sm^mocons  sp«tK&,  aMt 
tkr  ^t«^1s  ta  tW  prtt^ral  •■\f*nm  Vr  the  W{«t>c  tiilai^i^l  sad 
»'««l.«  anM^  TW  fiATir«l  «»»  vxaUe  w  4e«p.  aaJ  tW 
vi  i\\ti  «-»  f^4X'W\\{  k-T  tW  focmiatwtt  -li  f»s^  vhiek 
tt»  ^v>>>u  V  the  alnwdy  t<ki<n«f  <£«■»&•««. 

that  thtf  W:>  «v*n-i.-V  <x>jui  »f<  «i«h<i>i  tfe  imfrnts  *£  At 

tW  «k>ntt,-  -wv'  :•:.  vurh  k>  afciJIi  Mflfeead  W  ^r 

VHP'  aM  ^-->b  -:?M-:^«v  «a»  aiii^(sai»4  «>  .-vAdt  W  At^iigj.  ■ 
/■Vf<v««v  'Ski  ttrt^e*t%ai)it  mIwc  ttt  ^  T<riwirr'» 
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It  ii  sufficient  to  eniiihnsize  tlie  fact  that  in  aorlic  regiirgilution 
llood-pressiire  is  not  siisraluE'd  witliin  the  corfinary  any  innre  than 
iu  olher  arteries,  iintl  lieuce  eiinliiio  niilriliun  cannut  be  good. 

There  comes  at  length  a  limit  in  all  cases  to  cardiac  hyper- 
tro|>hy  1m.'ouii«'  the  heflrt-iimscle  IlKfmncs  more  or  less  depencrateil, 
an<l  ihereffire  inoajialilf  of  TiiaiiiDiining  llie  circiilfttiDU  and  o£ 
witliBtaiidinp  tlie  dilating  fort'c  of  tin?  rcgiirgitani  stream.  Ita 
Aagging  energy  ia  .-diown  by  more  rfl]iid  and  pcrliajis  less  regular 
coulractions,  even,  it  iriay  be.  by  (K-cnsionitl  i  n  term  is.- ion  s, 

Tlicrefure,  tbc  eiirliol  ami  nio»t  reliable  indications  of  failing 
compenBation  are  generally  sliowa  in  the  pulse.  Even  before  9ul>- 
jet'live  symplnms  bring  tlie  pnriciit  to  bis  medicnl  adviser  the 
pulse-waves  are  no  lunger  of  uniform  frei|nc-ncy,  furcc,  and  vol- 
ume. The  rwdial  pulse  is  aceelfraled.  but  it  docs  not  strike  the 
palpating  linger  witli  it^  old-timed  snddennei«s  and  vigour,  the 
artery  not  being  *o  iiowi.-rfiilly  and  quielcly  dititendod  ii«  when  the 
ventricle  cnntract^  wiib  i.'tn'rj:y,  I '•iriwiiiK-nlly  the  |)]iysi<-iun  may 
not  so  readily  distingtiish  the  peculiar  characters  of  the  aortic  re- 
^iirgiianl  pulse.  .\t  irregubir  intervals  the  pulse  iecin*i  to  falter 
a  little,  or  a  ^mall,  weak  beat  fnllows  its  prellpce^sor  more  (luiekly 
than  usual,  and  is  fnllnwed  by  (jlliers  of  normal  strenglli. 

This  is  the  expression  of  nn  accessory  or  extra  systole,  intro- 
duced now  and  then  iui"  tbc  regular  series  of  euiilrnelioiis  fur 
the  purpose  of  re-eiiforeeiin'iit  (  jiubus  interenrreii?),  or  it  is  the 
result  of  the  ventricle  giving  a  hurried,  incomplete  contraction, 
in  consequence  of  fatiyne.  .\s  inu»eular  incuuipcteiiee  iut-reiwcs, 
tbc  pulse  grow*  more  irregulnr,  or  iiidei'd  liccoini's  iiermaneutly 
inlert'iitteut.  It  increa^cH  in  freijiieucy.  and  its  distinctive  cillajia- 
ing  charncter.  to  be  sidwetpientty  described,  grows  less  apimri-in. 

Subjective  »ymproiiis  ;iriini\  nr  even  nbirin  the  patient,  wljo 
begins  to  notice  iiii  uiiwoiiii'd  bffiuhh'ssncss.  Attacks  of  vertigo 
or  even  sTOcope  supervene.  It  iln'  patient  doe.*  not  now  die  sud- 
denly and  unexpectedly,  bi-  i-  likely  to  suffer  from  irn-gidarly  re- 
curring attacks  ibar  are  of  grave  djingi.T  bf-'cauM-  indienliiig  immi- 
nent cardiac  paraly-is,  TIicm'  are  n  more  or  less  sudden  feeling 
of  great  weaknesi*  or  prostration,  with  cyiinrisi*.  it  feeble,  irregu- 
lar, perhaps  accelerated  and  empty  piilsi-.  dyspnoea,  and  an  inde- 
scribable feeling  "f  impemling  ilissolutiun.  In  addition,  be  may 
snifer  from  cough  with  frothy,  it  may  be  bloody,  expectoration 
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titiil  (."ilior  SAmiploiiis  indicative  of  stasis  in  tbp  pulmonary  vessels 
ni»l  general  vcimiiii  svi^loni.  If  the  niilral  valve  has  bet-omo  reia- 
livfi.v  liieuiniK'tent,  regiirgiUlion  through  tbe  atiriculo-ventricu- 
lar  c'lwiiiug  is  ailile>l  tu  that  alreaily  iireseni  at  the  aortic  orifice, 
and  the  s\nii»touis  become  tUc  aaine  as  those  of  the  last  stages  of 
mitral  disease. 

Early  in  my  practice  I  \va§  called  to  attend  a  middle-aged 
womuTi.  wlioin  I  found  iiitcii''ely  dropsieal,  cirilmpno-ic,  and  \\rG- 
seining  unmistakable  evidence  of  aortic  and  relative  mitral  insuf- 
ficiency. Rest  in  bed,  infusion  of  digitalis  and  catharsis  speodilv 
reinovcd  ilic  iiiuisHrea,  chised  nji  the  rjiitral  valves,  and,  in  short,  so 
greatly  impniveil  her  condition  that  she  thought  herself  fully  re- 
atorod.  Despite  my  warning.  Brut  cnntrary  to  luy  strict  orders, 
she  insisted  upon  leaving  her  Iwd  and  sitting  dressed  in  the  family 
living  room.  Only  a  ihiy  nr  two  tJiereafU'r.  while  nhme  in  her 
apnrtiiient,  ^he  heartl  a  rap  on  ibe  dour,  arose  quickly  to  answer 
the  knotk,  o]«'ni''!  the  dour,  and  almost  innncdinlcly  fell  to 
tlif  lluiir  ancl  died.  In  ihis^  cahc  I  believe  life  might  have  Ik-cH 
prolonged  had  ilic  mitral  valves  eoiiliniii'd  to  leak,  and  tlnis  acted 
B8  a  safety-valve  for  the  left  ventricle. 

1  am  led  \o  tlii*  ojjinion  by  niy  observation  of  a  case  with  Dr. 
Lowri-nee  at  L'hehanse,  111,  The  patient  was  an  old  man,  who  was 
sutTc'i-ing  from  allmniinnriii,  iJroiisy,  eougesloii  liver,  and  ortho])- 
no-a.  rpon  examination,  ihc  re  were  rlie  nsiinl  signs  of  stiffened 
nrliTie-<  ami  ttnrtie  regnrtiiialinn.  hut.  in  addition,  a  mitral  regur- 
gitant niurniiir,  pnli^atiun  of  iIk'  fsiiTual  jugulars,  and  a  ninnnur 
chfinieleri-iie  of  iriruspid  insntticiencv.  Tlie  outlook  seemed  very 
bad.  iiTid  hut  >mal]  hope  i.ii'  improvenimt  was  licld  out.  Xever* 
tln|e-i.  irpiiM  tlie  rhiily  moderate  use  of  eailiarlies  and  nitro- 
glyei-riii,  llie  replaeenieni  of  ditiitiilis  hy  Blro]ihanthus,  and  the 
hypodermic  adniininlration  of  ^niall  Ionic  dni>eii  nf  loorphiue,  Thi» 
]miiciii  jn'iiiidly  iuiprovcd  iH-yond  all  expectation,  and  several 
month-  siib-eijuenily  wa-«  n-poried  by  the  lioclor  as  still  alive 
tmd  in  tulerahle  comfort,  hring  able  to  drive  out  in  pJeaMUt 
weather,  alihiiugh,  needlen*  (o  snv,  eonipcnsntion  was  never  re- 
stored. I  believe  in  thi.i  in-fnnee  the  leakiij;e  of  the  mitral  and 
tricuspid  vaK-es  relii'ved  the  two  venlricic*  from  dangerous  strain 
and  threw  the  brunt  of  the  trouble  hack  upon  the  liver  and  general 
TetiouB  svsteni.    The  stHJ'is  thus  resulting,  of  course,  produced  tea- 
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piratory  embarraBsnient  and  fiinctional  (ierangenienl  of  the  ab- 
dominnl  vist-i-ni.  but  aL'tniillv  9frvi-<l  lo  prulong  life. 

Ill  n\y  care  in  the  wards  of  Coolt  County  Ilosjiital  there  are 
ar  the  present  writing  two  men  witb  aortic  regurgitation  in  ivhoni 
mitral  incomjietence  Las  beeonie  aJJed.  Both  pri-Tient  evidence 
of  venous  stasis  in  a  moderate  degree,  chiefly  hepatic  and  puhuo- 
imrT.  One  coniphiin*  of  weakness  and  bill  little  else,  the  other  of 
in.iiininia;  yet  in  both  patients  things  are  growing  slowly  worse  in 
spite  of  reel  in  bed  and  the  usual  bi'art-lunies.  To  all  intents  and 
pnrjioses  they  have  bei-onie  eonvertcd  into  eases  of  mitral  disease, 
the  most  frequent  sequel  of  events  in  aortic  rc-gui-gitnlion.  The 
chief  different-e,  however,  lies  in  the  refractoriness  to  treatment 
and  in  the  IJHbility,  one  might  almost  say  eerlaiiity,  of  a  -ludden 
death. 

In  June,  181'fi,  I  saw  witii  Dr.  Houston  a  powerfully  built 
Irishman,  weighing  nver  I'lK*  piiiniili,  who  was  suffering  from 
dyft]>niea.  which  bud  suddenly  developed  sis  weeks  previimsly. 
}lh  personal  history  was  negative  with  fxeeption  of  swelling  of 
one  knee  some  six  or  eight  years  before.  Tliis  may  have  been  a 
motiartieular  rheumatism,  and  if  so.  it  may  liave  \i9pn  responsible 
for  the  man's  valvular  diceaw.  It  wii*  riot  fullowcd  by  any  syinp- 
loms,  for  with  exception  of  a  fall  that  occasioned  pain  near  Ibe 
heart  for  a  day  be  bad  been  perfectly  well  up  to  bis  present  ill- 
ness, Xo  history  of  ovcn-xi-rliun  or  any  ulber  oxciiiny  cause  for 
his  dyspniea  eonid  be  elicited.  His  sburiness  of  breath  bad  ael  in 
abruptly  while  he  was  atteiKling  his  ilnlie*  us  engimvr,  and  at 
fir^t  had  bi-cri  more  severe  than  ii  was  when  I  r.aw  him.  the  iin- 
provenjent  lH.'ing  due  to  treatment.  Xrvcrlhclc'*?-  be  wa-  incii]iiici- 
tatcd  for  work,  and  counsel  wn.s  .sought  in  ilic-  Impi-  ni  nbiaiuing 
some  suggestiim  for  liis  fnrther  impnivciiH-tit, 

The  pulse  wa^  arrhytbmie  iind  rapid,  displaying  feebly  ihe 
nsnal  eliaraders  of  aortic  insufficiency,  and  the  vew^els  did  not 
feel  thickened  and  stiff.  The  broad,  heaving  apox-ini pulse  was 
displaced  downward  into  the  sixth  inier^jiiice  and  outward  to  the 
anterior  axillary  line.  There  was  cpigii-tric  ptd'aiiuu  and  a  sys- 
tolic thrill  in  the  aortic  area.  The  lieari-lonr-*  were  everywhere 
audible,  though  feebly,  and  tliere  was  a  Imid.  rough  systolic  niur* 
mnr  at  the  base  to  righl  of  sternum,  followed  by  ii  very  fci^ble 
diastolic  bruit.     At  the  apex  could  be  made  out  a  softer  eystolic 
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murmur  possessing  the  chariictcrs  of  u  initrul  rvf^rgiUmt  od^ 
^vlki(!h,  together  with  evidences  of  enlargement  of  the  right  beurt, 
convincftl  m«  thnt  the  niitrHl  as  wuU  as  the  aortic  valves  were 
Ifiiking.  The  livtr  was  ]>al]>tt1>lo  and  tendvr,  and  the  urine  oon* 
tained  a  anmll  amoiit  of  albumin.  I  looked  tijion  tlie  mitral  insuf- 
Bciency  ax  rL-lutive  tmd  HCH.-on(lary  to  the  aortic  disease. 

The  prognojiii*  wa»  very  unfavourable,  notwithr>tnn<liiig  ths 
degree  of  improvement  that  had  already  attended  treatment,  be- 
caitst-  when  compciisHtioii  is  onu^  lost  in  this  form  of  valvular 
di)iea»e  it  is  rarely  poiwihle  to  restore  the  dilated  and  perhaps  de- 
penerate<l  left  ventricle  to  its  former  vigour. 

The  patient  was  infornu-d  of  his  fjravc  sfnt*.  imd  was  adviMMl 
to  keep  liis  room  for  as  long  a  lime  as  was  thought  l>e«t,  the  dura- 
tion to  be  detcnnincd  hy  results.  In  addition  to  rest,  the  treat- 
ment was  to  ponsiwt  of  stryrhnine,  digitalis,  and  nitrftglyoerln; 
fiw<i  waa  to  be  light  but  sustaining,  and  cathartics  were  to  be 
employed  daily,  but  not  enough  to  wt^aken  hiin.  The  purpose  of 
tilt'  l«st-nanie<l  remedies  was  ehiefly  to  prevent  the  jtatient  from 
being  obliged  to  strain  at  stool,  as  might  be  the  case  were  he  to 
become  at  till  w>n.*tipflK'd.  It  i«  well  known  that  effort  of  this 
kind  i»  particularly  bad,  even  dangerous,  for  persona  whose  left 
ventricle  is  in  a  state  of  dilatation.  In  aortic  regurgitation  the 
sudden  cou*trictio»  of  llie  arlerios  inei<lent  to  straining  is  liable 
to  cause  sudden  and  fatal  diastolic  arrest  of  the  heart. 

In  October  I  saw  the  patient  again,  and  was  not  surprised, 
ftltbough  disap]H.iintitl,  to  lind  thnt  in  spile  <if  treatment  the  dila- 
tation of  the  lefr  ventricle  and  resulting  insufficiency  of  the  mitral 
valves  had  increased.  Th?  action  of  the  heart  was  more  ref^lar, 
but  in  otlier  rwpects  things  had  grown  rather  more  ominnns.  He 
was  now  ordered  to  keep  bis  bed  strictly,  and  was  put  on  larger 
doses  of  digitalis.  Improvement  did  not  follow,  and  he  Iwgan  to 
suffer  much  from  sudden  paroxvsms  of  dyspntea,  which  were 
very  alarming  to  him  and  bis  friendit.  Ilis  liver  also  bi!oame 
greatly  engorged,  and  hif  whole  condition  grftw  steadily  more 
threatening.  Strychnine  and  nitroglycerin  were  increased,  ami 
be  was  given  daily  injections  of  morphine,  |  of  a  grain,  with 
atropine  (o  lenien  dyp0na[!a,  r^uiet  his  nervousness  and  sustain  bis 
heart. 

It  was  decided  to  persevere  in  the  use  of  <ligilalis  interrupt- 
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ing  it  from  time  to  time  and  substituting  iherefor  tincture  of 
stri'plinnllius,  to  prfvciit  the  iwsfiibk-  fiiiniiliitive  action  of  the  fox- 
glove. This  was  carried  mir  until  at  l<-u(^rli  n  sinj^ular  nicntul 
state  devL'kuK-d,  cliariRlfrized  bv  delnsions  closely-  resembling  a 
mild  mania.  A:*  Dr.  Houston  bad  ub:«LTvcd  it  similtir  mental 
etate  once  before  in  a  imticnt  wlmui  I  liad  lurneil  ovi-r  to  bis 
charge,  niid  in  lliiit  iiii'taiit'e  iiud  diacovcreil  it  was  caused  by 
digitalis,  he  conchidod  it  wus  uf  ibc  8Hinc  nature  and  origin  in 
this  ease  and  prouiptlv  siojiped  ibe  drug.  As  in  [lie  olbcr  case, 
M  also  in  ihi*.  ibc  iJehii^ionn  and  other  inuin'acul  uiiiiiifcstutiuiiK 
lasted  alxiui  fweutv-fnur  hours,  anil  Iheu  di.-^uiiiieiirinl  ciilirc-ly. 
This  rare  effect  of  the  ppnlonged  iidniiniatralion  of  this  agent  will 
be  !*|M)kcn  i>f  in  tin-  chiijiUT  mu  Trctihtu-nl  nf  Valvuhir  Hiscii-ies. 

Patient  was  -^ecn  again  in  January.  He  was  tflill  in  bod, 
where  he  hud  reniuined  since  the  fore  part  nt  OL'lober,  wa^  quite 
recuiidtent,  and  hrciithiiig  Iniinpiilly,  altbuugli  be  -itarcd  tie  had 
oecjisional  paroxysnic  of  dvbpn'i-a  that  coiN|ielb.'d  liiui  li->  f-pring 
up  fur  briiiith.  Tlu'se  sjk-IIs  uf  dilhi-iilt  lircnibiiig  bud  nriurucd 
upon  him  about  the  Ut  of  .lanuary  after  a  perioil  of  constipa- 
tion. His  pbviiician  stated  that  as  :i  re-iull  nf  vi;;nrous  pnrfration, 
digilulis,  jiirycliiitiic,  and  riiiir]itiiiiL'  hypucko'iiiieally,  and  rc^lriotcd 
diet,  which  was  kcjit  up  for  nearly  two  months,  his  condition  had 
by  Irile  autumn  iiriproved  womlerfully.  The  enlarged  liviT  had  ro 
tnrned  nearly  to  nunual,  hi^i  Cfihmr  had  pniwn  (piite  natural,  and 
hi^  pulse  stronger,  i-f  belter  VMlnrne,  and  reguhir,  the  heart  vhuikIs 
Stronger,  and  tiie  apex-heat  fairly  well  <lelihed.  Ittreeutly,  hovf- 
ever,  the  patient  had  bcenine  ititolerant  nf  tbi.'  ciilbarties  aTid  pro- 
long(.'d  rest  in  bed.  and  bad  iniplnred  lo  be  allowed  tn  -■•it  up. 

I  found  the  puUe  about  "1,  with  two  intermissions  in  a  min- 
ute and  a  half,  but  very  coniprcssilili-,  iind  its  erjlbipsing  ehiinicler 
ni>t  well  marked.  Tin*  liver  wa*  palpable,  particularly  the  left 
lobe,  which  was  very  teinler  in  the  e]iipHfitriutii.  Thi-re  wns  uo 
■I'dema,  although  the  feel  were  a  little  puiry.  Cardiiic  iinpnlao 
wa.-t  wanting  except  for  an  occasional  vague  npcx-bciit  ei>nsider- 
ably  outside  the  left  nipple  in  llie  sixth  interspace.  IlearlV  dul- 
iiesH  was  proriouueeii,  pre^icnling  in  ibin  rcgavil  a  marked  contrast 
to  ile  condition  in  October,  when  it  was  obscured  by  pulmonary 
resonance.  It  wan  of  trinngnlar  outline,  reacbini;  In  the  third 
inienipace,  and  from  :i  imbes  In  right  of  ^tcrj 
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to  the  left  Hntcrior  uxillarv  linv.  woll  outside  of  the  ocojisioiisllv 
]iN]|)iililp  itiijiuIm-.  The  liiiig^  were  pvervwlierp  re^Mniant,  The 
iK'art-aounils  were  amiiblc  llioush  faint,  the  aortic  socoiid  being 
pnriifiilurly  fwhlc,  and  the  |)nlmoiiic  !*econd  nca-nlnaled.  A  loud, 
harnh  murimir  was  present  throughout  the  pnecordinm,  which  was 
systolic,  but  coiild  not  W  trsced  to  iiuv  particular  iin-w.  Over  the 
ImhIv  iif  the  iirsan  it  di!iapj>eiin'd  on  linn  jiressure,  permitting  other 
more  distant  and  |x>rsistenl  murmurs  to  be  distintruishcid.  These 
Were  fi'uucl  to  In*  a  \u\r*\\  aortic  svsiolic,  a  t^oft  mitral  i»ystolic 
iran^imitled  to  ihe  back,  ami  a  feeble  diaiHolic,  which  waa  of  aortic 
origin,  ss  shown  hy  il»  area  of  jnicusity  and  direction  of  propa- 
gation. 

The  diagnosis  was  apparent:  added  to  hi^  old-standing  aortic 
iiisiitticicncy  wiib  relative  initnil  regnrgitatinu  there  waa  a  peri- 
carditis with  niixlerale  effusion.  The  liver  was  both  congested 
and  displaced  downward. 

The  pr('piiii>is  wiir*  most  uiifavunriiiiK',  for  in  addition  to  the 
cardiac  dilatation  dciH-mling  larfiiOy  nu  myocardial  degeneration, 
a  ix'rioaniiiic  effusion  had  taken  |i|ii.v.  A*  i»  well  known,  thi.s 
siinietimt*.<  >uiH'rvi'ne*  upon  a  clir<>uic  ViWviiIar  disease,  particu- 
larly aortii-  inmliii-iency.  mid  i'  th<-u  apt  ?>■  W-  n  terminal  event. 
It  was  sinied  to  the  family  that  :>ii<Mcii  death  watt  not  inipn>)>able. 

In  the  way  of  ireatnjeui.  couipi'nnil  i-arhiirtic  pills  were  or- 
dcreil,  tlie  piitifut  objci-tiiig  lo  eJutcrinm  and  di^agnHNible  ^line 
waters:  digitalis  in  considerable  diwe*.  a  grain  of  codeine  thric* 
daily  III  itroiiioie  ipitei  and  l<i  Wjcn  rht'  inii-oxyMn*  of  dyspuu-a, 
and  rcrttrii'ii-d  diet.  Morphine  wrt>  not  prccriU'd  liecatise  of  its 
eiiMTviipafing  and  other  olijivtionalde  rtfiTt.-. 

In  spile  of  the  great*-:.!  |NM..itdi-  care  ihii*  paiiem  did  not  im- 
prove, and  one  nn>uTh  hiti-r  dii-^l  ^iiddi'uly  jhkJ  'luielly  while  ro^t- 
ing  in  k-il,  as  iL-ual.  Thi-  cast-  iMt  only  jwiriray>  the  clinical  pic- 
ture often  seen  in  aonie  rejznririTation.  tnit  also  illustrates  tlie 
p<)WfTles.-ness  of  our  art  in  ntteuipling  to  stay  the  progrc**  of  the 
disease. 

In  thi*  and  Vr.  Welisier's  easp  iImtp  wa*  one  syniptom  com- 
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tion.  Id  the  other  there  was  niso  threatening  n-eakncss  of  (he 
henrt^s  action,  but  the  striking  concomitant  waa  the  intense  aax- 
iety  auuiiiitiii^'  lo  fear,  *o  thiit  the  putit-ut  would  spring  itp  in 
bed  ^atT|iiiig  tor  hreaih  ami  liioking  wild  Htid  tcrrilicd.  In  both 
these  instances,  nioreover,  the  srajptoms  of  cardiac  breakdown  de- 
I'flopcd  su<liU'iilv,  iind  were  nivc-r  ii^aia  wholly  lo6t,  in  this  re- 
9]iecl  ditTering  markedly  from  the  gradual  un^-i  of  c'jmpi-nsHtory 
failure  seen  in  milnil  affection*.  In  both  cases  mitral  regurgita- 
tion was  sujK-rudilcd,  but  instead  of  tlie  end  coming  with  pro- 
nt'unccd  dropy  death  w«>  sudden,  I>cforc  venoHi*  iX&oin  progrtWBcd 
to  that  degree. 

In  my  ex|x?rience  young  persons  who  have  contraried  tlieir 
■ortic  iuMifliotencr  in  com^t-quciiee  of  endocarditis  rarely  HufTer 
from  cardiac  pain,  while,  on  lln>  other  hand,  I  have  oWrr^wl 
nillUCrou«  iui'Tuni-e^  of  anffina  |K-eturis  in  individuuln  wti«i«<;  uorlic 
le*ion  had  rewulte*!  from  degt-neraiive  changeN.  hi  l^KI  I  began 
to  treat  a  married  woman  of  al>out  thirty  wh'i  was  afflicted  with 
aortic  ineuuipeteuee  and  uttaeks  of  pneconlial  jiain.  She-  was 
quite  «touI,  and  thi^  made  extiniinatiim  of  the  h'-art  dilfirult.  The 
radial  pulse  was  ccdlap^in);.  though  not  as  full  and  qniek  as  in 
typical  cases,  and  -he  liad  an  aortic  regurgitant  niiinour.  The 
a[>ex-lM-at  wmld  not  W  di^tineclv  made  out,  and  th*-  larg*-  breii>i 
prevented  my  determining  the  larundary  of  d(x-p-M-ali->l  dulne--  at 
Ihc  loft.  Til*  alr*ence  "f  maniff^t  eapliac  hyi^Tirophy  rath'-r 
pUKzted  me,  but  ex-entually  Ifl  me  to  conclude  that  ibe  h*k  wan 
not  very  free,  and  con«<-([U<-ntIy  that  tln-re  wa*  not  niitch  hyjier- 
trophic  dilatation  of  tlie  left  ventricle.  After  »Iip  bail  liee^n  undi-r 
treatment  for  a  time  -be  calI<-<)  attenii'>n  to  u  piil<ati<»i  in  (b<-  ri<.<-k. 
This  was  found  to  he  ju-f  Ixdiind  and  aU^e  the  ri|{bt  -tTTUrf-l*- 
rtcular  anietilation  in  the  location  of  the  iuiu^rninafr  artery.  It 
was  atlrihuted  lo  aD4.-un>'«m  of  the  areh  of  the  aona,  wbi'b  tbii* 
brought  the  innominate  prominently  into  view,  Tb*-  |i«ti»-'n(  wa« 
taken  to  several  diagno>tirtan-  for  opinion,  and  among  'aIh-t*  t/, 
the  late  Dr.  Chrittian  Fenicvr,  by  wh'tm  uy  duirn'Mi*  i«a«  nitt- 
firmed.  Thi*  dweoverv  of  a  prfd-aMe  anetirytn  -baneed  my  r'n'v 
eonceminf  the  etiology  and  i>atholo^  of  the  '■a.-*.  Wb'-r'a-  ft^ 
hutorr  had  led  tne  to  repani  the  aortie  f-mirantafi/fn  a*  of  fb''**- 
tnat>r  origin.  I  now  ericwidereil  it  •««f«ndafy  to  a/ini*-  «r>*try*tft. 
a  riew  that  ae^nwd  to  meviout  for  the  atta/-k>  of  aniruia. 
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Tlie  patient  then  left  (.'hicago,  and  I  did  not  sec  her  for 
eral  years.  At  Ifugtli  I  was  one  day  iiiioxpwtedly  siiiniTioued  to 
visit  her  at  one  of  the  hotels  to  wbicli  she  had  betaken  herself 
iDimedialely  upon  her  return  from  Europe  the  day  before."    She 

was  in  a  truly  pitiable  plight.  The  attacks  of  agouizing  pain  had 
become  sii  frequent  and  severe  that  ahe  literally  could  not  walk 
across  the  room  without  one  being  evoked,  and  she  was  taking 
large  doses  of  nitroglycerin  and  whisky,  though  with  but  alight 
effec-t.  The  circumfereut'e  of  the  neek  whs  greater  than  normal, 
although  (lie  evident  eougeslion  had  not  produced  cedema.  The 
old-time  pupation  was  still  in  evidence.  It  did  not  appear  to 
have?  increased  in  area,  and  the  only  alteratiim  I  could  detect  in 
the  heart-tindiiigs  was  greater  rapidity  and  feebleness  of  actinn. 
She  was  given  injections  of  morphine  sufficient  to  somewhat  blunt 
her  sonsibiiity  to  pain,  but  aside  from  this  there  was  nothing  that 
could  Iw  done.  She  dragged  out  a  miserable  existence  for  a  few 
weeks  longer,  and  then  in  one  of  her  attacks  death  mercifully 
ended  her  Bufferings, 

At  the  autopsy,  which  was  performed  by  Dr.  Frank  S.  John- 
80T1,  who  hud  also  seen  the  case,  the  aortic  valves  were  found  very 
ineonipeient  and  sclerotic,  but  whether  the  process  had  originally 
been  of  endocarditic  origin  or  not  it  was  dithcult  to  decide.  There 
was  a  moderate  degree  of  enlargement  of  the  left  ventricle,  the 
walls  of  wliich  were  fatty.  The  two  most  interesting  features; 
however,  were  (1)  occlusion  of  the  mouths  of  the  coronary  arter- 
ies by  dcjiosits  of  liiue-salis,  so  that  they  with  difficulty  admitted 
the  point  of  a  fiiH'  probe,  and  (  l*)  the  siw  of  the  aorta.  No  aneu- 
rysm could  1)0  delected,  l>nt  careful  mciisuremeut  showed  that  the 
iisecridini;  portion  of  the  arch  was  uiiitonnly  increased  in  diam- 
eliT  by  ;il>ifut  1  centimetre,  while  ii-  walls  wrn-  |>i>ssibly  a  trifle 
lliiuiier  than  normal.  It  seemed  probitb|i>,  therefore,  that  when 
dislcnded  by  the  abnonnally  hu'iie  bl.">d-WLivc  it  bieauic  stretched 
surticiently  to  auiouni  lo  a  cori-iderablc  ilihitaiion,  which  had 
caused  some  iircs-iirr  oii  iln-  i^riMi  vriii-^,  !ii>iici>  the  niuitestion  of 
the  base  nt  the  lu-rk,  jimI  iKr  [ii'^itiint'iii l'  ilir  iiiiiomiuiite  arterv. 

It  wa^  iinw  r;i-v  to  mi.l(r-r;iiiil  iln-  tiTi]i;riiry  luiii  intensity  of 
her  angina.  Tbi-  liriiri-niu-fb'  -imply  i-niiM  not  be  tluslieil  with 
"'fix]  rliroiiMJi  thr  .■\?i-i-iiirly  ii;iTro\^>'d  I'Mi-.m^irv  .i.ii:i.  Whenever 
r''.vsii.;il  lAMiidH  .-[(llrd  I'.T  iiioiT  blo,:,i  wirliiti  ilk'  C'lri'uarv  arter- 
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ies  it  was  not  forthooiiiing,  and  cnrdino  isolia'iiiiu  was  munifcsted 
by  a  vT\  of  Bpmv. 

i-'roin  llic  fori'C'iiiif:.  it  is  jiliiin  that  cases  of  aortic  regurgita- 
tion can  be  divide<l  into  two  classes.  In  the  one,  the  lesion  is  the 
rpsiilt  of  endocariliiis  contracted  during  a  period  of  life  when  the 
uivocardintii  and  iirif-rial  wall:*  ari-  s.till  vmini:  and  hcaltliy — great 
comjiensBlory  li yiKTi roph v  in  poH^ibtc,  and  the  di^i-nsc-  iiijiy  endure 
for  niiiny  years  without  giving  rise  to  s^nnptoms.  These  appear  at 
lenoiili  only  after  the  ln-iii-l-niiiM'le  emi  no  l.mfrer  l>e  •*n'stiiiiied  hy 
the  coronary  eircidiiiion.  nr  the  Imakdown  occurs  as  the  result  of 
frenh  cndoearditi?  ingnified  on  the  old  j>roces8  in  the  coiirae  of 
acnte  ariicidarrhcunialisni.  In  iny  oare,  live  year*  ago,  was  a  viva- 
eiouft  young  laily  of  eighteen,  who  prepenlcd  the  typical  signs  of 
free  aortic  regnrgitatiun,  n  i|iiii'k,  i'ii!l;ip:«iiig  jinlse,  a  hroad,  heav- 
ing apex-beat,  sjluated  far  lielow  and  to  the  left  of  ibi  normal 
sitnali-in,  and  ii  Ic.inl  ilia<to|ic  inuriniir.  She  eonsnited  me  l)eeau*e 
of  having  ni>lieed  tljal  she  cunlil  mi  longer  run  iijistairs,  danfe, 
ride  a  wheel,  or  do  other  things  which  Wforo  wore  unattended 
with  conscionsness  of  tlie  heart':*  action.  She  did  not  get  out  of 
breath,  bnt  was  annoyed  hy  forcilih'  pmuidini,'  of  ilie  heart  and  liy 
the  oeeusional  sensatinii  h^  if  ii  "  finve  a  thip." 

-  She  had  some  tliitulmt  iiiiiig<-stiiin  and  wan  constipated.  Tlie 
pulse  was  now  and  tIk'u  inieruiilteut,  and  for  the  pur|Mise  of  cor- 
recting this  intcrniilti-in'i-  >hc  wiis  given  small  dosew  of  tincture 
of  digitalis,  ,'»  drops  :{  times  a  ilay.  When  she  ni-xt  returned,  afier 
a  few  days,  she  stated  that  the  poundinj;  of  lUi-  heart  was  worse 
im^lend  i-f  belter.  Tin-  digil;di-  "ii*  ri'dur-i'i|,  but  still  itilcii^ifii-'l 
her  symptoms,  ami  wii-  ili^^niutiuui'd.  Thinkiiif!  ilmt  the  inter- 
missions  might  bi-  >lui-  to  pu«tn»-inii"'tiiuil  deningenicul,  she  wns 
given  remedies  to  correct  the  cnnslipalion  and  improve  iligestion. 
There  WHS  some  iinproveiuent.  but  -^till  the  lifurt  did  not  become 
entirely  regular.  One  dtiy  she  eonipluined  nf  lUill  fnuilal  head- 
ache, some  pains  ami  ^.tiffiiess  of  the  innseles.  which  seemed  to  me 
H  iiiiiKenlxr  rlwntn;iti*m.  ]iii-.^ibly  uf  iirii'-aeid  oriyin.  Accord- 
ingly, .-she  was  put  ii|"'ti  [>"tn-li  and  salii-yhiie  i>f  -oda,  and  or- 
dered to  drink  freely  of  was-r.  This  was  a  happy  hit,  for  slie 
Inst  the  inlerniitlen<'e  ..f  ilii-  pulse,  and  was  no  longer  annoyed  by 
the  heart's  poinidiui;, 

A  year  later,  believing  I  hud  dJwwverod  ovidence  of  a  tendency 
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to  growing  dilatation  uf  tile  left  ventricle,  I  gave  Ler  a  course  of 
NaiiLfiiii  liHihs,  which  asi'Pt'J  with  her,  and  she  felt  so  well  that  , 
I  lost  trafk  oi  her  for  some  months.  Indeed,  with  one  exeeption,  i 
after  the  baths  were  finished,  1  never  saw  her  again.  But  one  | 
day,  encountering  her  mother  in  the  cars,  I  learned  that  in  An-  I 
gust,  eiglit  months  suhseijuent  to  her  last  visit  at  my  office,  she 
developed  what  appearetl  to  be  a  miUl  attack  of  articular  rheu- 
matism. As  I  was  out  of  the  city,  a  neighbouring  physician  was 
given  charge  of  the  case,  and  be  very  pruperly  eonttned  ber  to 
bed.  After  about  a  week  the  rhenmatie  manifestation.s  had  sub- 
sided, and  she  wen  thotighl  to  \x  getting  on  finely.  One  morn- 
ing s-hf  awoke  in  excelleni  spirits  and  seemed  nowise  in  imme- 
diate danger,  Nevcribeless,  during  the  forenoon,  when  g\io  sat 
up  in  hed  to  drink  a  gliis-s  uf  water,  she  suddenly,  without  warn- 
ing, fell  hack  upon  her  pillow  and  expired,  iit>  autopsy  was  held, 
and  I  li;ivc  no  lueiins  of  knowing  tlie  exact  condition,  but  I  Ite- 
lieve  that  probably  the  heart  had  become  weakened  by  fresh  endo- 
carditis attending  the  mild  rheumatic  attack,  and  under  such  cir- 
ciimsiiiiicen  the  exertion  of  sittiiiji  np  iwcasioned  sudden  ditistolic 
arrest  uf  the  left  venlricle.  It  simply  ilhistrales  the  liability  of 
tbcM-  piitients  to  sudden,  unexpected  dcatJi. 

Ill  (lie  second  cla;is  belong  patients  whose  valvular  defect  is 
the  l'"'al  iLLiiuifesfatit'U  of  deireucrative  cliaii^re^i,  wbieli,  if  not  due  i 
to  syphilis,  the  ginily  diathoiis,  strain,  iind  rbe  like,  are  associated  _ 
with  advancing  age.  In  ^neh  persons  compensatory  hypertrophy 
rarrly  jiriives  so  enduring  as  in  the  young,  and  may  fail  early, 
becioi-;e  ilir  myocardium  is  already  degenerated,  or  because  the 
stale  'it'  the  (■■inimirv  arteries  iloes  nut  ]iermit  that  ilegree  of  noiir- 
i>liiri<'nr  Tui'isMiry  ii.  tlie  mainienanee  of  hyjiertrophy.  In  this 
sci'iiTid  da—  >hiailil  alsn  he  reck'ined  those  ca>es  in  which  the  aortic 
insiitlii'irncy  U  the  re-\dt  <-i'  iiipture.  In  this  latter  group,  pain, 
prj  cnriiiiil  ili-ti'i-.-s,  and  ntlicr  •^ymptnms  iif  cardiac  incompetence 
iiiT  :i|ir  ti.  ;ip|"-;ir  pviiTiijitly  after  tSie  injury,  and  tn  persist  without 
nlii't'.  .XaTiirally,  hiHM'V<r,  the  al'ility  nf  the  heart  to  compensate 
thi'  di'li-i't  i|r]niiil-  upiiii  ilir  cxirut  nf  rui'ture — that  !■;,  the  degree 
'it'  rr-iii-i;)r;iii<iii  |icvniiinil—  and  ii]"i(i  llie  -tatc  uf  the  heart-mns- 
ele.  Dihilati'in  <if  tln>  Iffl  vcmri<-l''  u-nally  ilevi^lops  rapidly,  with 
linli'  or  nil  li\  |ii'rlriijiliv.  and  beni-L'  atter  ;i  few  weeks  or  months 
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In  persona  suffering  from  slowh-  jnthiccd  degenerative 
change*  s^Tuptoms  appear  bIowIv.  but  are  never  so  delnyod  in  com- 
ing as  in  patictiu  wlio«o  inooiiipuU-nLV  oritiiniitv  in  LiKlnL-iiriiiliK. 
In  moat  instances  the  syiii{ilriiti't  ilint  iniriiiti-  lironkinj;  cDUiiion- 
salion  are  such  as  may  be  referred  either  to  cerebral  ana'mta — 
i.e.,  vertigo  sntl  syncopal  aitncki> — or  to  cardini-  fjittjiiif  and  dc- 
geiieraiion — i.e.,  irregularilieii  of  ihe  pnUe,  palpitHlinn,  luid 
angina  pti-torift. 

When,  on  ilie  olbfr  Imnd,  rnrdinc  failnro  lends  to  stasis  in  the 
lesfler  circidation,  or  in  the  (rreat  veins  of  the  goncrnl  *y»ti.-ni.  tlio 
iiymptunis  gradually  bocome  tbuse  of  the  terminal  stage  of  mitral 
dinease^i.  e.,  dyspnipa,  coiigb,  and  frotby,  or  it  itiuy  be  san* 
giiiiiLinis  cxpcetoration.  distiirbed  visceral  fomrinns  in  j.-fiioral, 
<i-deiiia,  ami  aitackH  of  tlin'aifuiiiff  usystnlisni,  Wjn-n  at  last  aortic 
regiirgitatiuii  has  readied  this  stnge  the  stnii^gle  is  less  likely  To 
be  protrncted,  and  diaib  i<i  nriually  nmn-  *nddcn  than  In  defects  at 
the  I'-fr  aiirienl'vvr-niricnhir  in'itiee. 

Physical  Signs. — Innitficiion.  —  In  ca-ios  of  pronoiin<^ed 
aortic  regiirgiraiion  rlie  <II*m^sc  re\-eals  it*  ]>i'f«*nec  to  the  skilled 
eye  by  the  thndibinf;  of  tin-  tein|ionil  iind  ■■amlid  nrti-ries.  In 
contrast  wilh  ihe  eyaiiocis  of  tjiifnil  di-ru-c  tin'  ii-|ii'cr  nf  the  pii- 
licnt  IB  B]H  to  present  more  or  less  ptdlor,  espeiMally  if  the  dlseasn 
baa  developed  in  early  life,  Tn-|i('crii>ii  i.f  llii-  chest  uvuiilly  di- 
tects  stronp  piilKalii.m  of  the  ciirdijic  arcii  tn  rlic  It-fi  nf  the  ster- 
iiiim,  ihe  degree  nod  extent  nf  ibis  pii].->aii->n  depending!  npnii  ihe 
thinness  and  flexibiliry  of  the  ehest-wall,  as  wll  as  on  llw-  liy)ii-r- 
trophy  "f  the  benrt.  ()ci-avi.iii;tlly  ;i  wjivi-dikc  impiil-i-  i-  -''I'n  to 
pass  froin  the  hii^-e  ilownward  rii\vard>  rbe  iipc.\-bi-at.  uhil>-  in 
some  cases  there  may  be  slight  systolic  retraction  nf  ihc  third 
and  fourth  intor*paees  to  Mr-  left  nf  ilii.'  -lerimin,  in  on -ci  pic  nee 
of  aliijospheric  pressnre,  as  the  hypcrlr"]'hi>'d  In-ai't  recr-dc-  frmn 
the  chest-wall. 

Tiie  ai»exd»eat  is  disjOiu'Cil  oiitwnrd  and  ibnviiwnrd.  in  some 
cases  even  as  far  as  llic  sevr-iilli  >ir  eighth  left  inierei.stal  spnce, 
close  to  the  left  anterior  axilhiry  tine.  If  is  bn-itd  and  heaving. 
at  once  conveying  the  iiiiprp.-sii.n  of  n  largo  and  powerful  organ. 
In  the  young,  with  broad  intercostal  ^-pares.  the  dimensions  of  iho 
left  ventricle  niMv  Im-  idnio«.t  a^  iiccurately  delliieiited  by  (be  vis- 
ible impulse  as  by  percussion. 
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In  midflle-Hged  individuals,  on  the  contrary,  particularly  if 
the  cln?sl  is  caiiac'iiin?,  tlio  apfs-beat  may  l>e  scarcely  perceptible. 
In  some  instances,  no  duubi.  this  is  owing  to  the  inability  o£  the 
degenerated  heart  to  establish  great  compensatory  hypertrophy. 
When  very  free  regurgitation  is  conipensated  by  great  hyi>er- 
trophv.  the  eye  sometimes  discerns  visible  pulsation  in  the  periph- 
eral artc'j'iL's,  as  the  radial  or  ibe  dorsalis  pedis.  This  phenom- 
enon, ivhicb  is  brought  out  with  special  distinctness  by  extension 
of  tlip  liniid  or  foot,  is  tiu'  iicnbir  niHnifcftiition  of  that  peculiar- 
ity of  the  pulse  about  to  U'  ilescribeci  under  palpation  as  the  pulsus 
altus  ei  celcr. 

Qiiiiicko  has  described  a  visible  pulsation  of  the  rrliiial 
artery,  vvhioh  may  be  more  or  less  tortuous  and  elongated  with 
each  [lulsation.  CapiUary  and  vcnouw  puke  will  be  considered 
later  un. 

P'llimlifi)). — The  band  laid  upon  tJie  prft-cordium  detects  pow- 
erful cardiac  impulse,  iiiid  ovt-r  the  apex-beat  sometimes  perceives 
fl  short  preaystolio  tlirill,  or  rather  receives  an  impression  as  if 
tlie  tip  of  rlie  bearl  slid  up  to  its  masiuuim  impulse.  The  impact 
of  the  appx  resembles  the  striking  of  a  iinge  fist  against  the  chest- 
wall,  ami  if  tiie  palieril  be  flight,  the  whole  chest  may  seem  lo 
(juivi'v  with  the  shock.  Systolic  thrill  is  sometimes  felt  in  the 
aortic  iiri'u.  Under  some  cirennistances  a  diastolic  thrill  is  alsi. 
manifest. 

The  luost  remarkable  feature  in  this  part  of  the  examination 
is  pn'M'iited  liy  the  pulse.  Its  characteristics  are  so  distinctive  that 
a  'iinglllt^i.-  is  ofifu  po>sible  from  it  alone.  First  carefully  stud- 
ied :iiid  ;n'ciii';iicly  described  by  Sir  Douiiiiick  Corrigan,  it  is  often 
callcil  ''iirriii'iii  j>ii!si-.  while  other  terms  ap]ilied  to  it  are  the 
f.ll'i i-:i,tii  jiiilsr.  ibi'  iniU'v-hiniiiiirv  piiJxr,  the  locoinotire  pnlse, 
uif]  ilic  /iii/.m;n  '(//fi.-.-  <•!  rrlrr.  In  wcU-rjiarked  cases  the  finger 
h<\i\  ii}Miii  ilic  radial  ;tftery.  ur  ii|iciii  any  other  rcinlily  accessible 
iiiicfv  l'i]|'  liiat  Tiuillrr.  i-  ^u<ldeidy  liftcil  by  a  large,  powerful 
piil-i -\\  j\c,  wliicli.  adv  ani'iiiL'  swifllv  alum;'  the  vessid.  strikes  the 
liii::rr  like  a  -bui  nr  ball,  ainl  rlirii  iD-iaiirlv  rccedi'-^.  The  vessel, 
ill  <itli<r  wuril-,  al'h'r  bciii;;  ijiiirkly  di-inulrd  iW  i]iiivkly  collapses, 
ln-i|[-i'  ilir  iiaiNC  i-iilla|i-ijig  jiiiKi-,  Ir  i-  well  -.Imwii  in  the  accom- 
jiatnin;;    tr;ii-iiiir   (  Vin.   .'i  1  ), 

Tlii-  rli;irai'tcri-r  ii'  nt'  rlir  piil-r  i-  ititen-iticd  by   raising  the 
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patipnfx  hand  to  a  level  liifrlier  than  that  of  the  heart,  and  thus 
slliiwing  the  force  of  gravJlv  to  hasten  Ihe  quick  recession  of  the 
imlse-wave. 

The  quickness  of  (he  piilsp-H-ave  has  thus  been  dwelt  npon  foi 
the  piirpo*"^  of  enipliasizinj;  the  ditTerenoe  Ijotweon  the  speed  with 
wbieh  it  travels  along  the  iirlcrv,  and  the  freqiienev  wiih  which 


Flo.  SL— i^rrixaiiui-NAV  I't-  Ai'Ktii;  Kk«i'i«iiT.tTii>)i, 
Triitlri(r  l>j  Lir,  EJwiirvf  >,  Wi'lln, 

the  indiviJnal  piilM-wavfs  follmv  each  other,  ronsefiiieiitly,  a 
frcjiienl  imlw  i:«  ii  rii|)i(l  nr  iii'fi-hTari'd  pnlsi-,  wherras  n  qiiich 
pul.te  ix  ijiit:  lliiil  uliikrn  Ihf  jiiiiji'r  siirliliiily  mill  ix  nul  SilMiuncd, 
A  puW-  iiuiy  U-  Imlli  frequent  and  ipiiek.  as  in  fever,  but  a  quick 
pul:«e  does  not  n('i'i','«.->firil_v  have  lo  In-  alwi  n  rapid  oTie.  In  aortic 
regnrgitation,  however,  the  (lulr-e  \^  lM>th  niiddi-ii  ainl  aeeeieraled. 

In  some  cases  when  the  arteries  have  lj<'ennie  more  or  less 
sclerotic  and  tortnon^  Ihe  honnrlinjr  pulse-wave  secnia  to  lift  the 
vessel  fi-oni  lis  Iwil,  ami  lii-iirc  T-miie  wril(-r->  have  npnken  "f  il  v*. 
the  locomotive  ftiihr.  T"  luake  the  rtiinon  <Vrlrr  nf  tjii^  <■ullup^- 
ingehunietcr  nndori'ti""!,  it  is  neewsarv  to  dewrilu-  Imw  ili>-  va!\ii- 
lar  disease  under  enu-ideratiuu  riindilip:^  piiUe-reusiiH], 

I'nilor  normal  i'limliliinis  lilri(.d-prr"i>nri'  within  tin-  arterial 
SVi'tem  is  iiiaiiiliiirK'il  at  a  iiiiifuriii  lii-i^lit  liv  thi-  pi'rio<1ii-  di'*- 
charge  of  blood  inin  the  aorta  and  liv  ihc  l■U1^■lie  rci'oil  id"  Ihe 
arierial  whIIs  ai<li-d  liy  llii'  tiyhlly  elnwd  siMiiilntinr  valvi-rt.  Tln' 
hUxid-sIreaiii  driven  ji^iainsl  the  valve  l-y  llir  n-i'uilinii  iiiirlii-  xiall- 
is  intercepted  and  forced  onward  thrmii'Ii  lln'  arii-rial  sysinn.  If 
the  aortie  valvi-s.  ineoiiipetctii  by  disease,  are  nnahle  to  cheek  the 
backward  flow  nf  rhi*  bloinl  a  |iorfiiin  of  ii  rrjinrsiin'es  into  the 
left  ventricle,  atnl  lilond-prr—iire  in  the  iirli-riiil  "-y^ti-ni  i*  curre- 
spondingly  lowered  in-ii-^id  nf  \\my\^  maintained  at  a  uniform 
level.  AeeiirdMijily,  the  wjive  of  blniid  cnDylihilitiK  llir  pnl-^e- 
wave  quickly  reeedc^i  and  allow*  ihe  arterial  wall-  lo  cullapse,  as 
it  were.     The  hypeririijihieil  left  venirieic,  iiiade  more  ihiin  nor* 
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iimlly  capacious  hy  ililiilarion.  ilis'rharges  its  contenis  with  a  iJe- 
gree  of  I'lit-rgy  iiroiMjrUoiiiilc  tu  its  hy|jertruphv;  and  as  its  con- 
tents nre  iiiipiieiife<l  over  the  normal  bv  the  amount  tliat  has  tbo 
moment  Lefore  ivtnir^'iliiteiJ,  llie  aorta  bet-onies  powerfully  tlis- 
ifiuli'd  ljy  (liis  jiiiiiiivmiilly  large  mass  of  blood.  In  consequence 
of  the  partial  emptiness  nf  the  arteries  caused  by  the  regurgita- 
tion the  lavpt'  blood-wave  meets  with  but  little  resistance,  and 
travelling  viipidly  towards  the  periphery,  distends  the  arteries  in 
its  course. 

Hence  the*  prciitcr  the  com  pencil  tory  liyjicrtrophy  of  the  left 
ventrii'le,  llie  fuUi'r,  stronger,  and  ([nicker  will  be  the  pulse.  The 
freer  the  nnur^itaiion  the  more  marked  will  W  the  collapse  of 
the  vesscl-wnllr'.  The  degrpi-  of  dilTerenec,  therefore,  betwci-n  the 
distention  and  collapse  of  the  arterv  is  a  measure  not  only  of  the 
dejrri'C  of  the  p-finrtiitatioii.  but  also  of  tlie  re*ultinp  eomjK-niititory 
hyjHTiropby.  for  win-n  tlie  b-ft  veniricio  l-e^ins  to  fail,  this  ]«-ail- 
iar  collaptsinfi  quality  of  ihc  pulse  grows  less  pronounced,  allhougb 
the  rcfiiiriritiLtioM  is  tio  whit  less  free. 

Very  cxcepiionaily  ibe  ]inlse  !>  said  to  c.vhibit  ilio  character 
known  a*  l>i-ferir-ns  and  reprpsenied  in  Fip,  55.     If  the  finger  ia 

pressed  lightly  on  the  artery 
it  ri'ceives  a  sem^alion  as  if 
ihc  putsc-wave  were  diviiled 
into  (wn  portions,  of  which 
tu..  -,;.,    [■.  nl.,^.i^lt^v  the   second    is   the   slroneer. 

1  he  former  represents  the 
Midden  dislenlion  (.f  ihe  artery,  am]  the  latter  is  the  palpable  ex- 
jiression  -f  the  prasHi-rolic  or  tidal  wave.  Pulsus  bisferiens  is  usu- 
ally Slated  to  lie  foninl  in  iiortic  ohslrnction.  but  accordinp  to 
tirahaiii  Sieidl.  cited  by  ClitTiinl  Allbutt.  undoubtedly  occurs  in 
snific  eiivi-«  of  re;;nr(:itation  a*«oeiareiI  with  little  if  any  stenosis. 
In  oiii-  ..f  Stccll's  in^iaiice"  this  peculiarity  was  not  equally  con- 
t^runt  or  pronounced  on  both  side*  r>f  the  body.  Its  production  is 
tlicrcfiire  dillicult  of  explanation,  as  well  as  inconstant.  T  have 
nwer  olilaincil  a  trnciii);  showing  a  Wsferiens  pulse  in  aortic  insnf- 
tiiieiicy,  bill  |  have  ii'riaiidy  fell  puf^ri  in  s.imc  cases  which,  to  my 
tit]i;i>r,  -iTined  plainly  of  tbi*  i-lianjcler. 

Not  infrequently,  pnlsation  is  go  pronounced  in  the  arterioles 
tliat  the  fingers  of  tlie  patient  throb  appreciably  when  grasped 
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and  the  diagnosis  of  lib  inaladr  can  be  made  while  in  tlie  aci  of 
ebaking  his  hand. 

Two  other  phenomena,  the  capillary  pulse  and  visible  venous 
puUe,  should  propi-rlj-  have  Wen  desfribod  under  inspection,  but 
have  been  reserved  until  now  for  tlie  reason  that  they  will  be  bet- 
ter understood  after  what  has  just  been  said  coufeniing  the  pecu- 
liarities of  llie  pulae.  In  eases  in  which  arterial  tension  is  very 
low  in  consequence  of  free  regurgitation,  the  enpillarios  are  dis- 
tended hy  the  blood-wave  instead  of  being  kejn  uniformly  filled, 
and  hence  display  what  i^  known  as  the  capillary  in\Uc  (Quincke's 
toga).  This  may  he  well  «eeii  in  the  ])alni  and  beneath  the  nails 
when  the  hand  is  warm,  or  it  mav  be  evoked  bv  friction  of  the 
fikin — e.  jr-.  of  the  forehead — until  an  area  of  byjiericniia  is  pro- 
duced. If  the  perijihery  of  ^neb  a  red  zone  i*  e!o'*ely  watched,  its 
edge  will  be  seen  to  alternately  advance  with  each  systole  and 
recede  with  each  diastole  f>f  tlie  heart.  f"a|iilhiry  pulsation  is  also 
MUietime^  jilaiidy  visible  on  the  soft  palate. 

By  rrnoum  jniUe  is  meant  a  viable  ]Pul*ation  in  the  superfieial 
veins.  This  is  sometimett  w'<'ll  marked  in  the  subcutaneous  veins  of 
the  back  of  the  hand  and  the  forearm  when  llie  extremity  'n  al- 
lowed to  ]iaTi(^  cbjwn  until  tlie  vewels  iieeinue  turyid.  TJii-  venous 
pulse  ia  a  slow  undulatory  wave  which,  as  IJroadbent  suggests,  may 
be  best  noticed  by  laying  a  liiamcnt  of  sealing  wax  across  the  sur- 
face of  ihe  vein.  Venous  pultatiiui  i.-*  •^pei-iully  |iri)tiounccd  when 
arterial  tension  has  been  still  furthi'r  rediicr-d  by  fi-vcr.  Neither 
of  these  last  two  phenomena  is  peculiar  to  aortic  regiirgilHlioii,  for 
They  may  Ix-  iib.icrved  in  severe  anii'iiiia  whic)i  lias  sutficlently 
lowered  pulse- tension.  They  are,  however,  most  distinct  and  typ- 
letl  in  aortic  incompetence. 

Finally,  when  regurgitation  is  very  free,  a  distinct  thrill  may 
be  felt  in  the  cervical  artcrie*  and  even  in  tlic  bradiiaU.  This  w&n 
well  felt  in  a  man  of  nliout  tliirly-tive.  wlio  died  suddeidy  a  few 
weeks  Bubsequently.  In  thi-;  case  the  thrill  was  palpable  when 
the  finger  was  laid  ever  so  lightly  on  the  vessel,  and  seemed  to  Ije 
but  the  palpable  expression  of  vibrations  iinparrcd  lo  the  arterial 
coats  by  the  suddenness  and  violence  of  the  im|iaet  of  tlic  blood- 
stream. 

Perriiniiion. — .\s  in  other  ea^es  of  valvular  disease.  percu««ion 
■  fforda  our  best  means  of  nolirii;  to  what  extent  and  in  what  diroc- 
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lion  tlie  heart  lias  suffered  pnlarppinciit.     It  i*  partuMilarly  valu- 
able ill  oases  in  whicb  tlie  si«e  "f  the  che*t  or  tbe  feeblenesa  of 

rariAiac  iinpuUe  (irevi-iit*  «» 
frxin  jiidj^iiig  of  the  si7^  of 
ibe  heart  bv  jiii^pcviion  and 
))iil{intii.>ii.  In  o<jiii|>cii«ftte<l 
cn^en  eariliae  diilnesa  is  ia- 
ereased  oiilj  to  the  left  and 
downward,  mid  ilie  ontliiic 
"f  ihi-  h'ft  veutrii-h-  is  rather 
piiiiittHl  (Kip,  56).  As  diU* 
Iiitiim  v<»nr*  (Hi,  the  left  eai^ 
diBf  iM-rder  lieivinieH  more 
miiiidc'd  und  the  a)K-x  i»  blunt 
mill  broad,  ■»  that  one  »hotiId 
iihvHV^  sirive  to  |K-rcnss  out 
till-  "hiiiic  Ltf  tliv  left  vi'iuriclo 
11^  uell  AS  its  distance  from 
rlif    median    line    '  Fit;.    57). 

IiiiTi-ti-icd  iliibio-'  Hi  ilic  rifilii  i^  jtrf^cni  ..nlv  sfrunilnrily.  and  i» 

a  iiii-iir.)ire  nt'  back  prfsj-nre  ini|iiii'iiiiil   ri>  determine. 

AlisfulUitiijr\. — lic^iu'fiiliilitin    tlirun^rh    lla-   imrtie    valves   do- 

•■lari-.-  ir.M-If  bv  ii  nmi'niiir  ^vii- 

•■liiviimiii-      with       llie      •^ecuiu! 

bettrt      wiiiiid      inul      Tlii-n-t'iM*i- 

diar-iolie    in    liiiic,    whiili     in 

beiird    wirb    preiile<t    i[iti-ii*itv 

•>vr  tlif  lia-e  nf  thi"-  liciin  siliv- 

wlii'i'i-      l"'twi'i-ii      till-      -ei.'Hiii| 

ritlit  e"-Tri-sii-i'iiiil  iii'iii'nbinoii 

ntid   (he   jttiu'lion   <•{   rbc   t^l'tb 

U'ft   vo:>ral   f'jirtihijLii-   witli    the 

bri'M-lbonf  (  Fij;-.  5s  ainl  ."i!'|. 

il-   nK>-1    iTsiial   ^eat    rif   niiixi- 

iriinii  l'>iidnc<  t^  «u  tlie  b>>d\' 

..!'  rill-  ■■ii-niniti  iif  rhi-  levfl  -if 

the  ibiid  cn'iiil  eiirtilir;;!'.  iind 

vet    in   .'.line   ir.Manee.   ii    iniiv       ^"'■■     •-r^"     "   il"-"'-    L>.ls«.  ■» 

Uf  bctini  lUKiit  plililuy  or  le  aid  iat>«>. 
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only  in  tlit-  fourth  Ipft  intei-apnce,  close  to  the  breastbone.     It  is 

gi-nerally  nnwt  distinci  in  ihu  tTft-t  I>l>^i^i^l^]  nr  wli.'ii  iln-  ln-urt"* 

nation    is    fxt-itfil.     Xeverihc- 

less  I  have  oertniiily  observed 

cnsies  ill  whirli  the  iiiiiriiiur  I"- 

OHUic  niuFL'  ili«lincl  hikI  ea.-ilv 

repogiiisod    wlicn    the    piiticnl 

was  r«.'unil)oiil.    This  ninriiuii' 

is    iniiiMiiiitiMl    ili.ivnwiinl    lo- 

wariia  rliL'  (•iL->ii'i>riii  ii|>jH-ii>ii\. 

imil    in    soino    instances    alsii 

(ownnln  the  k*ft,  t-vin  its  far 

as  the  miex.      When  Hndil.ji', 

with   more   than   usual    inieii 

siiy  nt  [he  iijiex,  tho  nnirninr 

is  thiiiijilit  h_v  sonic  fn  iiiiliriiti- 

il|i'iilrl|)i-|OIlCC    of    the    left    jhii;. 

terior  flap. 

A*     j>rcvioiisly     renin  rkeil 
with   reftTcnw  to  tin-  niiiriil 
regiirgilnnt  nntnniir,  llic  inicii-itv  iiikI  the  extent  i.f  ci.ndii.'ii"!!  i.f 
this  aortic  diastolic  miinnnr  fiirnisli  no  frilerimi  of  the  pravity  of 


Kill.  ->. — Spot  or  M^muih  Ishn-hv 
(•itALI.  iimmi  AMI  \nts  nv  Tu4S->ii>' 
•111*    'If    TviniJii,    .N'liiTIt'   Itsnrni.rTAKT 
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th<!  lesion.     Indctd,  iiiinicrcin-i  insiiincis  have  bc<'n   rpci-ir'If'il   in 
nrhich  no  hrnil  nt  nil  »'»■>  ninltlile  for  n  viiriuble  time  imiiii-diiitelv 
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prior  to  deaili.  This  is  probably  owing  lo  a  want  of  sufficient 
force  jinii  raiiidily  in  ibe  rfgiirgitani  stream  to  f^-ucrBte  souifer- 
oiis  vibraiiuiid.  TIio  dnraiiou  of  ibi^  murimir  is  iL'^uallv  abort,  and 
itB  quality  is  soft  rather  than  bareb.  and  is  unlike  that  of  any 
orber  tiinnnur  exwptiiig  tlu*  limit  of  pulmonary  rogtirgitation. 

In  exceptional  cases  the  diastolic  aortic  murmur  may  have  a 
true  uiKbieal  tone.  1  well  rceall  tlie  eat^  of  a  eolouri-d  man,  tii 
whom  the  intra-vicani  iliagnonia  of  aortic  regurgitation  was  sub- 
ifliintialed  post  mortem,  and  wbo  presented  this  musical  quality 
in  a  must  miirkfl  degri-f.  but  not  with  evory  ventricular  diastole. 
At  irrepnlar  intervaU  the  soft  diastolic  bruit  was  associated  with, 
or  replaced  by  a  musical  murmur  t^o  inteuse  that  it  was  beard  by 
the  patient,  and  iinjuirled  a  di^tinot  thrill  to  the  baud  laid  u[Hin 
the  heart  to  ibc  left  of  the  sternum.  A  few  days  before  death 
tins  iiniiiieal  iniirmur  entirely  fiub^ded,  and  at  the  post-mortem 
e.\aininalion  no  cimdilinn  that  could  explain  its  production  could 
be  discovered,  altboiiiib  diHiicntly  sonjibt  fur.  The  valves  pre- 
sented the  Hjii'C'iinini'c  onlimirily  found  in  cases  of  endocarditic 
iusiiilii-iency. 

The  heiirt-^ouml*  iK^ufllly  present  more  or  Icjis  modillcal ion. 
Tbe  firr-i  vniml  itt  iIk-  a]ii-\  i>  u[i\  r>i  be  mnHicd  nr  t■^nele!^s,  while 
the  second  sound  is  enfeebled.  In  the  aortic  area  the  flecond 
^i>nuil  uuiy  be  entirely  wjiriliiii:.  I>einj;  repbiced  by  the  diastolic 
nuu'niur.  or  there  may  be  a  faint  rudimentary  second  sound.  Tbe 
aortic  first  sound  may  be  audible  or  rcjihiccd  by  a  rough,  more  or 
le.ia  iutfnse,  sy.*iolie  ninrnnir.  TliU  bniii  is  uMially  interpreted 
as  sieiiifyinir  an  a'-ociaicd  sim-i-i-.  This  ciiu-lusion.  however,  is 
nut  always  jiisliti;ibh-.  since  :*neh  a  >ysi.die  nnirmnr  may  be  due 
I'ithiT  lo  ruMfihiLe^'  without  narrowing  of  tbe  orifice,  or  to  sclero- 
sis of  the  a-irtic  iutinin.  When  bmli  ii  systolic  and  diastolic  mur- 
mill'  nri-  lieiird,  ibey  an-  c.l'i.-ii  ^poki-n  of  a^  a  "  tn  uiul  fro"  luur? 
mur.  and  -uch  a  cunibin-iti-m  is  very  frequent. 

Then-  art'  also  oerltiin  nn^ciiltutnry  pbenonu-nii  connected  with 
tbe  periiilierol  arteries  whifb  furni-h  vnbiidile  secombiry  signs  of 
this  valvubir  h'»i"ii.  Over  the  ciin-iid  and  subclavian  arteries  a 
fninr  systolic  iniirmiir  i-  'tfieii  t'l.intil  tn  replace  tlic  first  sound, 
while  if  the  retnirHilati'ili  Is  free  ibe  normal  second  tone  IB  ab- 
sent. Wlieii  line  auscultates  the  ftiiinrals  be  hears  a  sharp  snap, 
whieb  is  synchroMoUs  with  ventricular  svjuole  juid  ie  the  audible 
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oxprei^sion  of  tbo  euddcn  tension  into  wbifh  the  arterial  coats  are 

tliruwii  11"  llicv  arc  fli^H'tnlcil  liv  ilii.-  lin-fie  smlHeii  jmlsif-wave.  If 
rather  more  presnure  i^  exerted  upmi  the  vessel  b^'  means  of  the 
etetboseope,  lliiH  simppiii^  tone  di^appcarfi  and  becomes  replaced 
by  II  ilisliiH'l  Hiiirmiir,  llie  iminiiiir  of  eonstriethm,  whieli  caii  be 
elicited  over  any  arierv  of  siirtieient  size  when  no  valvular  disease 
e.xi»lK,  Wlieii  re^iirgitiitioii  is  free,  it  is  usually  possible  by  trying 
different  degrees  of  pressure  lo  aC  length  bring  out  more  or  less 
clearly  not  only  tins  ^yslolir  nniniiiir.  but  aUo  n  diastolit.'  one,  so 
Unit  one  boeonii-!*  couseious  of  ii  ilutdile  iiuinmir,  of  which,  in  iiiy 
experience,  the  systolic  is  itsnally  tlie  londer.  This  double  fonioriil 
brnit  was  ftrst  describi-d  by  Dnniziez,  tiiid  lienoc  is  often  spoken 
"i  Hi  Diirutii'z's  si'/it.  ll  is  considered  piitliouiionioiiic  i-f  iiortie 
regnr;^lation.  since  in  no  other  ilifca-c  are  tlii.'  conditions  pre- 
seiiteil  for  its  producti<iii.  'I'iie  exjilanaliun  of  thi;?  phenomenon 
ia  as  follows: 

Cuiif^trielion  of  ibe  arlery  throws  the  bliiod-:itrcani  iutu  audi- 
ble vibrations  its  it  iius?e<  the  poiiiT  of  pressure,  and,  iionniilly,  this 
is  all;  but  in  aortic  insnrticiency  the  blood-wave  recedes  during 
diast'ile  and  ]ia*ses  aiiaii]  thi>  iioint  of  con^triclion,  with  the  resiill 
thai  it  i-s  a  second  tinio  tlii'nwn  into  \iliniii<iiiv,  and  a  diii-l.ulic 
mtinnur  is  generateil.  In  moat  eases  these  ncoustie  phenomena 
are  elicited  only  over  Hrterir>  of  lar^ie  i-nlihre.  but  when  the  le^inn 
is  very  proiifninccil  and  the  left  ventricle  \-  powerfid,  bull)  llie  sys- 
tolic snap  and  the  rlmilde  brnil  nitiy  be  heard  in  small  vessels,  »> 
the  radial  and  even  the  dnr-;ili-  pcilis, 

Diagnosifl.^Ordiiiarily  tin-  rcciif;nition  of  aorfii- Iiwufficieuey 
is  noi  iliiiirolt.  In  -"Uir  in-tanco  it  iniiy  be  delected  at  a  fibiticc, 
but  when  tin-  iiidiviiliml  i«  pn*l  nii'irllc  nnc,  wilb  .■■clerotie  arteries 
and  a  volnminons  tlmrax.  the  colbipfinp  charucler  of  tiie  pid-c 
and  a  powerful  cardiac  inipnUe  may  n<il  be  pruiiniinced.  ami  care 
in  reipiisite  to  determine  that  the  i-ondition  is  nor  an  aorric  aneu- 
rysm that  has  led  to  reiinrsiiaiion.  In  all  doubtful  or  indistinct 
case*  partirnhir  -^liidy  •^lioold  lie  [riven  tu  thi'  vnwnlar  vifjiis,  since 
tbey  arc  coiicbHive.  and  a  diaT-folii-  limit  is  not.  Indeed  it  is  to 
be  remembered  that  when  in  ibe  lacl  staee-^  the  bcjirt  lias  become 
very  weak,  the  intirtiiiir  previim^ly  present  niiiy  entirely  ili-appcar. 
Moreover,  the  dia;rii'i-i-  nf  thi-  lesion  may  be  rendered  not  eauy  by 
the  association  of  relative  mil  ml  incuni|ietenci-,  or  of  other  organic 
an 
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defects.  In  nil  such  eases  one  must  minutely  investigate  the  vaa- 
culttr  tiystciii  mill  rely  on  iis  distOosure*  riilher  tliaa  on  onrdiac 
findings,  although  even  liere  valuable  iufoniiation  may  be  obiaiiied 
if  altetilion  is  paid  tu  the  seeuudary  chaDge^  instead  of  the  auscul- 
talory  findings. 

Hefine  Icavinp:  the  ^ubjctt  of  the  diagnosis  of  this  disease,  I 
df^iire  to  dwfll  for  a  IVw  imiiiieut:^  on  a  subject  which  has  given 
rise  to  mueh  controversy.  Many  years  ago  the  late  Austin  Flint, 
one  of  ihf  most  fiiifful  clinirnl  observers  this  country  has  pro- 
liiut-d,  ilirwH'il  iittfiitiiiit  to  thi-  [irescnce  of  a  prettysiolic  apes- 
nmrnuir  in  some  cases  of  aoriic  regurgitation,  and  declared  il  was 
an  accidental  niurnnir  which  did  iiot  necessarily  denote  the  eo- 
pxislenre  of  niiiriil  ^^riim-i-.  lie  was  veliemently  attacked  bv  Bal- 
four, who  declared  a  functional  presystolic  niunnur  an  impossi- 
bility. iJut  corrohoralii'ii  i-l'  Flint's  ohserx-ntion  liii»  come  from 
6o  many  .-ource*  that  there  can  no  longer  be  any  doubt  of  the  coi> 
redness  of  his  »talcnicnts. 

Hi*  expliiniition  nf  the  mode  of  its  production  is,  however, 
prolmhly  not  correct  in  the  light  of  mure  recent  physiological 
kuowlcdti'c  ■'oiiccrriinf;  ihc  clo-^iirc  of  the  niilrni  vsilvcs.  The  mur- 
iinir  U  now  tli'Hight  due  ti.>  vilmiiiniis  of  thr  tnitnil  curtain*  as  they 
are  caught  between  the  regurgitant  stream  on  the  one  hand,  and 
that  ])onri]i^  out  of  the  left  auricle  on  the  other.  It  is  quite  pos- 
silik-  for  uiiTrnl  con.-tricrion  mid  aortic  regurgitation  to  coexist, 
ancl  ill  any  in-laiice  of  ihl'^  liiilcr  disease  in  which  a  mitral  presys- 
tolic mnriiiiir  i-  rcHj^ni-ci!  its  correct  interpretation  is  made  pos- 
jihli-  liv  yiviiig  due  coii-iilcrmion  to  the  presence  or  absence  of 
.wcuuditry  chanficr  in  the  rijiht  vcniriclc,  and  the  smallne^  yet 
collaji'lni:  clmrai'ler  of  tlie  radial  pul»e. 

Prognosis, — A  proper  estimation  of  the  prognosis  of  aortic 
rcj^iiiyiiiLiiiiti  rc(|tiire-  :i  'biirp  ili<titiclinn  l)Ctwoe]i  the  forms  due 
tn  I'lidiM-iirdiiis  ami  tln-^e  of  degi-ucrative  origin.  Furthermore, 
in  each  group  and  in  each  individunl  instance,  the  prognosis  is  in 
diri'i't  relation  lo  ihi-  dej^ii-e  of  comjit-n^iitory  hv|tcrtrophy,  the 
suiiie  as  in  any  other  valvular  dcfct.  If,  in  tlie  tirst  class — that 
is.  of  eudocanlitir  ori{;in — c"m])eii»iition  liecoiiieii  once  well  estab- 
lished, it  U  po.i-ilile  for  the  disease  to  be  lioriie  for  many  year*. 
Mr.  W'..  l)ie  df-criptiou  of  whi"^c  -iiddcn  dciitb  will  lie  narrated, 
was  known  to  have  aortic  regurgitation  nf  :*uveru  type  for  at  IcHSt 
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twenty-eigbt  yeare,  and  perliape  longer.  Wlicii,  however,  com- 
]»eiieatioii  lii'giii»  to  fail,  llic  firognosis  is  very  grave,  for  it  i'Hiiiuit 
be  eo  readily  reslored  ii^  in  mitral  di^ea^c.  Indeed,  some  aittliors 
are  of  tlie  opiMion  lliat  coini>eiisatioii  can  never  be  reinritoleil ;  at 
tlie  most  tliiTc  lit-iiig  liopf  only  of  retarding  the  downward 
progrewB. 

When  in  tbc  aeraud  eatejjory  of  cases,  those  of  degenerative 
nature,  compeMS'ati()n  bwonies  established,  it  i*  nl  the  best  only  for 
a  com jiara lively  liinilcd  iH-riod,  owing  to  the  pi'iiliabh-  prcseiiiT  of 
chronic  rjiyociirdiil!',  and  wln-ii  llii^  fonipcn^aliuii  om-c  hrcaka,  ir 
is  irretrievably  gone,  lleuc-eforth  the  progre**  of  the  malady  is 
for  the  most  jmrt  i^tcadily  downward.  In  all  cases  the  prospect  of 
eten  partial  recovery  i>  >Iiglil,  and  of  resloralton  to  ii  life  of  ac- 
tivity and  freedom  from  aynipionia  is  nil. 

It  is  stated  that  very  rarely  a  regiirpitation  may  be  converted 
into  a  prr-dominaliiij;  .ilenorin  by  ihe  j;rowlli  on  the  valve*  and 
ring  of  vegetations,  in  coticetiuencc  of  fresh  etidocardilis;  and 
whenever  this  occiirt?  tlie  pnigiionis  boeome*  more  favourable,  pro- 
vided, of  conr^p,  tlierc  be  no  myocarditis  or  other  comidiculions. 
This  possibility  it  loo  remote  to  be  ordinarily  luken  into  considera- 
tion. 

Mode  and  Causes  of  Death. — Xo  other  valvular  dlseaiic 
lo  often  lermiiiiik-'  al>rnplly.  The  siiddeniiev*  of  llic  death  is  due 
to  paralysis  -4  the  h'fr  vfniride  in  diaslnle.  In  innot  cases,  no 
doubt,  warning  ha-  I>clii  ;:ivcn  --f  the  pending  caKittroiihe  by  ir- 
regularitien  of  llie  ptiUe.  vertigo,  or  other  ^yInplonl^.  which  failed 
at  rhe  time  to  attrai-t  the  patient's  attention,  or  were  too  insig- 
niticant  to  impress  him  ivilli  their  gravity.  Death  folhiws  some 
sudden  elFort,  as  asHumiiig  th<-  ereci  from  the  recuiidient  position, 
springing  out  of  a  eliiiir  ti>  leave  ibe  rourn,  joTn]iinf;  "O  to  a  moving 
street-car,  and  the  liki-.  'I'ln-  nni^cnliir  ctTnrr  incident  t"  such  sud- 
den movements  abruptly  raises  blood-pressuiv  within  the  veaeeln 
supplying  the  grou]i«  of  coniracled  niuscles,  and  drivci?  tbc  hlood 
into  the  left  ventriile  iluring  it-  jieriod  of  relaxaliim  wiili  a  degive 
of  force  which  the  vcnlri'-lc  is  unable  to  resist.  Il  fails  to  respond 
by  a  siibiieqiient  systole,  and  the  patient  falls  to  the  jrroniid  in  iin 
attack  of  fatal  s^yncope. 

Fortunately  for  ibe  patient,  a^:  well  a*  lor  the  peace  of  mind 
of  his  friends,  a^^iirance  can  be  given  that  sudden  death  in  the  way 
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just  described  is  not  usual.  Indeed,  it  occurs  in  the  minority  of 
cases  of  aortic  regurgitation.  According  to  Broadbent,  it  occurred 
in  10  out  of  lis  cases  taken  from  tbc  records  of  St.  Mary's  Hos- 
pital. Sudden  death  occurs  by  far  the  most  frequently  as  result 
of  fibroid  and  fiitty  d eg (^ne ration  of  the  niyoi-ardium,  and,  there- 
fore, we  should  look  for  it  in  individuals  whose  aortic  valves  are 
incompetent  in  I'onseciiieiice  of  degenerative  changes  rather  than 
in  the  young,  whose  valvuiur  lesion  is  of  endocarditie  origin.  This 
does  not  apply,  hnwpvcr,  when  the  heart  is  freshly  attacked  by  an 
acute  endocaniitis.  The  case  of  Ihe  young  lady  of  eighteen  ilhis- 
trates  that  under  such  circiinisliinces  the  end  may  come  unex- 
pectedly and  without  warning. 

We  have  ^rctt  in  most  cases  nf  aortic  regurgitation  thai  the 
symptoms  sliowiiig  complete  loss  of  compensation  become  those  of 
pronounced  venous  stasis,  the  same  as  in  the  last  stage  of  mitral 
disease.  It  is  Ui  be  e.\pt'ctecl,  therefore,  that  cxitns  lethalis  should 
take  place  in  liu-  siime  manner,  and  in  fad  such  i?  the  case — i.  e,, 
from  gradual  ciiriliiic  astlieniu  or  acute  pnbiionary  icdema. 

Striinipell  directs  attention  to  the  not  infrequent  occurrence 
of  pericanliti--  in  nnrtic  iji>-uflicicui-v,  pnriiciilavly  when  the  valves 
have  been  atr;ii'ked  h\  fresii  iiitiauimaliun.  and  in  such  the  pcri- 
eardilis  is  very  apt  to  lead  to  the  death  of  the  patient. 

Of  2-i  cases  iinalyzed  by  Ilnstedt,  tlic*  cmiscs  of  death  were  as 
follows:  IIeart\ve:ikiiess,  S;  pnhnnnarv  iiifnrct,  !l :  pncuiuonia,  2; 
O'dcma  of  the  lungs,  3;  ajviplexy,  1 :  and  plcuritis,  1. 

The  >nddenncs<  of  death  is  illustrated  by  the  case  of  Mr.  W., 
aged  fnrty-tivc,  who  had  bad  aortic  insufficiency  dating  from 
chiiiea  and  rheumatism  in  boyhood,  and  had  shown  symptoms  of 
fulling  nini]icTi>atiiin  for  at  least  two  years.  These  consisted  in 
feeblcnc"  and  irrepularily  of  the  ))n]se,  an<l  attacks  of  weakness 
jiTid  faiiiiia--  id'  -neh  severity  that  they  compelled  him  to  seek  aid 
of  tbe  iieaie-i  ]ihy-ieian.  Xutwilbstanding  the  extreme  degree 
of  fiitij;^!'  and  e\lian-tiou  ix'i'a-ioned  by  hi-;  duties,  he  persisted  in 
llie  dailv  ailiiidaiiir  at  hi--  oilii'r.      Tlir  da\'  of  lijs  death  he  left 
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"No.  it  U  of  no  roe"  •«(!  u  few  moments  therenfter  lie  quietly 
expired.  That  thin  patient  was  fullv  nw^rL*  of  hi»  being  in  daily — 
yet,  hourly — danger  of  death  was  sliown  bv  tlie  faei  that  he  had 
given  explicit  directions  to  his  clerk  what  to  do  in  the  event  of 
such  a  fatality.  Keflecting  tipon  ibis  case,  one  cannot  bt-lp  won- 
dering by  what  knowledge  this  [latient  recognised  the  signiticance 
of  his  final  attack,  and  refuseil  to  have  a  medical  man  summoned, 
when  in  previous  uttaeks  he  had  aiwaya  songht  the  services  of  the 
most  accessible  physician. 

The  following  case  is  appended  beeuuse  it  emphasizes  in  an 
impressive  way  several  points  with  respect  to  aortic  regurgitation. 
In  rbe  fii'st  plnce  it.  ilhwtrale.*  the  important  part  played  by  heart- 
strain;  in  the  second,  how  hopelesft  is  the  prognfisis  in  these  cases; 
thirdly,  the  futility  of  treatment;  and,  lastly,  the  manner  of  death 
in  a  c«jnsiderable  proportion  of  theai. 

1  recently  witneraed  the  death  of  a  gentleman  of  forty-two 
who  had  sought  medical  advice  three  months  before  on  the  sup- 
position tbnl  Wis  du^tress  was  due  (o  some  form  of  stomach  trouble. 
Excepting  scarlatina  at  the  age  of  six,  he  had  never  known  a  day's 
illnew,  and  his  habits  had  been  exemplary  with  the  one  exception 
that  he  had  been  accustomed  to  lake  about  two  drinks  a  day  of 
whisky  before  meals.  He  had  always  been  devoted  to  hunting  and 
fishing,  and  had  spent  much  time  each  year  in  the  woods,  at  which 
times  he  had  always  sliouldcrcd  his  pack  and  tramped  along  with 
bis  guides,  hax'ing  many  a  time,  as  he  said,  "  Done  them  up  and 
come  in  at  night  fresh  as  a  daisy,  while  they  were  beat  out."  Ho 
had  thought  nothing  of  carrying  HO  i>onnd?  on  lib  back  all  day 
through  the  woods,  and  hail  paddled  and  portaged  with  the  best 
of  them.  When  not  out  hunting  or  fishing  he  had  been  untiring 
in  his  devotion  to  business,  and  for  the  previous  seven  years  had 
worked  with  colossal  energy  in  building  up  vast  interests  in  the 
Xorth.  In  addition  to  tlrelet^  work  with  hU  brain  in  \iU  office, 
he  had  cmlnreii  and  indeed  revelled  in  efforts  connected  with  his 
business  schemes,  requiring  and  displaying  extraordinary  physical 
endurance,  so  that  he  was  the  marvel  of  his  friends.  On  one  occa- 
sion, in  December,  1900,  this  robust  man  of  medium  stature  and 
weight,  without  an  ounce  of  superfluous  fat,  all  muscle  and  sinew, 
eUrted  with  a  crew  of  men  up  his  railroad  to  inspect  some  work, 
and,  »»  the  engine  was  forced  to  "  buck  snowdrifts"  and  make  t 
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way  for  itself,  tlie  enginper  ^uddoiily  discovered  tli«l,  having 
BPRlfcU'd  to  till  lii«  iHiik  tifiv:-li,  ir  was  oiil  uf  wiitcr.  Tin-  weather 
wax  iiiti-iiwlv  c"!!],  jiiul  ilii-->  iiifiinr  iliat  tlie  tire  wmild  have  lo  Ik; 
duiiipcil  and  tlie  lofomolive  hv  iillowfd  to  freeze  up,  or  that  iu 
tome  way  a  siiiipiv  of  wiiicr  iiiii»t  W  <>\>tiuw>\.  Thi-v  wt-rc  near 
H  river,  uiid  thi'<  iiiddinilaMe  imin  uf  whmn  1  write  started  on  a 
deii'i  rim  thrniigh  the  deep  snow  fnr  a  caini'  of  hi*  men  a  mile  and 
a  half  distant,  where  lie  knew  ho  eoiihl  uhtain  «omo  paiU.  He 
went  liiiii^rlf  lici-iinse  he  kiii'W  he  cmihl  get  there  in  quieker  time 
thim  any  of  \ui  men,  and,  loo,  wmiid  have  ihe  uutliorily  to  take  the 
hnclcels.  Arriving  there,  he  shonlderod  a  jiaoknfie  of  half  a  dozen 
iron  huckeis  and  started  baek,  running  all  the  way  through  the 
SHOW  with  hi^  load  ><i  ~'>  jhumuK.  lie  arrived  in  time  to  save  the 
cnffine.  hill  ■■'■iiijihti-lv  i-.\hiiUjTed.  Xcvi-nhek-s*  tie  recovered  in 
the  i'oiir!>c  "f  '111'  day.  iitnl  th'mghl  nmhing  more  of  it,  going 
iilioiit  III*  liLTcidean  dnily  \M>rk  in  iiiid  'Hit  of  the  office  as  before, 
Ihtl  .iitinij;iil  XuMire  was  to  have  Iut  reve[ij:e  Vet.  In  April  fol- 
lowing his  ainiosi  Hiperhnman  effort,  this  man  of  affairs  took  a 
hard,  fast  hor^ehai-k  ride  of  ten  miles  ovrr  a  very  rough  road,  and 
hefnre  he  rem'hed  liis  deslirnilinn  ht'  liiraine  seized  with  a  severe 
pain  in  tlie  ej>i^a»trimii,  wliiiii,  h.iwiver.  eeawd  to  trouble  him 
t'reatly  after  he  had  dismonnled.  From  lliat  time  on  until  I  saw 
liiiii  the  next  CK'ti)her,  \iv  had  finnvii  -^leadily  h-^s  and  le*i  able  to 
iiidni'i-  exertion  withuni  rliis  I'liiijiisi  ne  distress,  to  which  dyspuipa 
finally  hcenme  added.  In  June  folhuvinjti  hi-  ride,  he  bad  climbed 
d"wii  and  up  a  ladder  into  and  out  nf  a  mini*  several  hnmlred  feel 
ill  depth,  mid  I'll  reiichiiif;  tin-  -iirfiU'c  iitiiiin  had  nnticeil  that  he 
WHS  very  iriiieh  wimlcd,  ami  fnini  ilii^  liiiii*  forward  be  was  obliged 
to  walk  "lowly  if  he  did  not  wi^li  to  -iilTer  from  his  pain  and  short- 
ness of  brea'li.  'I'iii-  niuhi  ])revioti>  lo  his  arrival  in  Chieago,  and 
on  several  other  oi-casions,  he  hiiil  Ih'imi  awakeneil  in  the  small 
hinirn  hy  a  feelinp  of  oppression  whiih  ounpillcd  him  to  sit  up 
<^ii  llie  eil^e  of  lii-.  bed  niid  hreatbe  liard.  On  this  particular  ocea- 
sii^n  he  had  allribuTed  In-  attack  in  the  r-ln-cnpi^  nf  the  sleepinfi- 
ear.  hud  liikiii  a  drink  of  whisky.  iNperlcnecd  speedy  relief,  and, 
l.vtng  down,  had  imnv  to  Kleep,  Sm-h  in  brief  was  Ids  history,  as 
full  of  interest  a-  n  romance. 

From  III-  recital  T  expedcd  to  find  n  ea-^e  of  simple  cardiac  dila- 
tation from  'tvei-irain.  'indi  a  ca^e  a-  I  had  shorllv  before  fiuished 
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troaling.  Tiiiagine  niv  surpriee,  iherefure,  wlicn  1  diiwovered  a 
i-oll!i|)titif;  hilt  iiiit  liir^f  pulse  of  iibuut  110.  a  <liffiisc<!,  rather 
imletiiiitf  ii]ji.-x-lK-iit  way  WUiw  mxl  Mit.--iili'  ihi-  lefl  iiipijlu,  [wrcus* 
Bion  evidence  of  a  greatly  hypertropliied  aii<l  dilated  left  veil 
trifk-  ( Fi};.  OU).  I'l-iMc  lniirt-soiiinJs.  and  L-verywherB  a  luud  dou- 
ble iiiiirtiiiir  (ilaiiily  aortit-  in  origin.  Dumzii-z's  sign  and  (.-ainllary 
pulse  wiTe  prespDl,  and  the  liver  wii?  piilpniile  and  tender  a 
eouplf  of  inchpH  hclow  the  inferior  foelal  margin.  The  left  lobe 
wu.'  spfi-ially  nwnlli'ii  and  »<.-iisilivv  to  pressure.  Tlii>  nrino  win 
and  always  reinaiiied  negative. 

Uere,  then,  was  iin  uorlic  rcpnrgiliilion,  Imt  what  was  its  eti- 
ology ;  Was  it  iH)s«ililo  tliat  thi^rc  lisid  U-eii  n  valvulitift  years  before 
and  that  the  et)iii])en-ati(iii 
liiid  bt-eii  broken  d(i\vn  by  lii^ 
pnjiltgioiis  exert  ions,  or  liml 
the  heart  -  nmwle  liepn  nol 
quite  healthy  and  had  that 
run  started  u  strt^tching  of 
the  aortic  ring  which  had  lH>en 
inereaaed  tiy  (iiieeecding  ef- 
forts, or  hud  tile  strain  led 
to  an  aortitis  or  anenryam, 
and  this  to  inwnfficieney  of  the 
valves  (  Ilnplnre  of  a  ensp 
was  out  of  thi>  question,  be- 
cause of  the  absence  of  eerlou- 
8>nnptonis  in  the  wwks  iiiiine- 
diiitely  sucoeeiling  his  run.  A 
previous  valvulitis  was  not 
impossible,  for  it  is  well 
known  that  the  ennrinnns  secondary  jjypcrtropliy  of  the  lofi  ven- 
tricle sonietinieiii  develojR-d  in  ni>ii.t!ii  of  rlieuinatic  incom|ieteuee  of 
the  aortic  valves,  is  enpable  of  enduring  an  extraordinary  degree 
of  ^-truin  for  years,  ji-  witiies^s  H>iiie  nf  the  niM's  tn-iitcd  by  llie 
greai  Stokes.  In  thi!*  iii-iiuu'r  there  wh>  no  history  nf  anything  to 
lead  to  endocurilitis  except  the  scarlatina,  and  tlml  occurred  ihirty- 
Six  years  Itefore,  and  if  ihiit  hail  led  to  valvular  insiitheicney  it» 
presence  had  never  Imi-u  :*iispecled  or  betrayed  hy  a  symptom. 
Moreover,  lliirty-»ix  years  is  a  very  long  lime  for  im  aortii'  regtir- 
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l^itstiou  to  exist  wilhouf  Ji^coTerr.  I  iherefmv  anndeTvil  this 
e:cplanatioD  as  lese  likely  tlian  tiae  of  tbe  ulher*.  Ilc^nlmE  aneii- 
rv^tii  as  (>a»»«  of  «on)c  inoiiupetetice,  1  luvd  alreatlv  ot^^rrfHl  u 
*•«!*  in  which  such  was  ibe  oMiiIitiiHi,  not  a  Terr  uimsnal  •»«»,  bnt 
for  tbe  greater  part  of  a  year  there  had  been  no  symptom  lo  point 
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of  shadow  at  the  bnse  over  the  poBitioB  of  the  large  vessels,  but 
nothing  that  L-an  Ix"  inipv])rctpil  to  imliniie  aiifiirvsin.  It  uUo 
slifjwi*  M  vi-Tv  large  hcurl.  a  vt-ritaljle  cor  boviiium.  The  only  re- 
maining hvpolhesis  wast  that  of  streti'hinp  of  the  aortic  ring  and 
Iflso  of  ihf  aorta.  The  vc»^e\  eould  hv  felt  piilsaling  at  ihe  level 
of  the  upper  edpe  of  ihf  su-riuuii,  iiiiil  in  the  aortic  area  cniild 
Iw  heard  a  faint  liialim^t  click,  evidently  a  fei-hle  aortic  second 
toiie. 

Another  ease  lliat  ha^  lieen  already  narrated  (see  pas*-'  l-'iS) 
had  taught  nie  how  fjnarded  one  .'liould  he  in  atlrihuiing  to  eiido- 
eardilis  wliat  might  liirn  out  to  he  uttrihntuble  to  niyoeavditjs  and 
stretching  of  the  oritiee,  especially  in  the  ahsenee  of  a  (U-tinitc  his- 
tory of  rlieiinialiMri  nr  other  sntficietit  eliulogieal  factor.  In  the 
present  insianee  this  point  \vii»  uf  yreiit  iniportuiu-e  in  its  bearing 
on  prognosis.  I  believe  the  subsenjuent  lack  of  reMstanee  on  the 
jiart  of  the  left  veiitrirle  bon-  <int  strfiitgly  uiy  original  view  of 
ilie  origin  of  the  valvular  inctunjieienee.  The  leak  wa;*  tstarlefl 
by  the  awful  strain  of  that  insane  run,  and  was  augmented  and 
rendered  hupelcs:*  of  rejiair  by  Iiis  cueceeiling  exertion^. 

The  nnin  was  told  how  serinn-  his  conditinii  was,  and  that  his 
only  hope  of  reiii.-taiing  lli^  heart-jiower  lay  in  at  onee  giviap  liiin- 
sclf  up  to  entire  and  prolonged  re^t  in  bed.  Very  roUietantly  he 
yielded  to  the  itieviiahle,  imd  ttjnk  to  hi-  beil.  Tie  wa*  of  a  some- 
what  peculiar  nervous  make  up  ami  could  not  he  induced  lo  remain 
as  inactive  as  I  thought  was  necessary.  He  would,  for  instam-e, 
get  up  and  go  to  the  toilet  in  the  adjoining  bath-room  in-ilcad  of 
UHiig  a  hed-pan.  lie  would  get  up  arnl  sliuvi-  hinisidf,  and  he 
would  sit  tiji  in  bed  to  eat.  and  on  one  or  iwi  '>eeasions  arose  to 
reeeivc  a  visitor.  1  now  hlaiiic  myself  for  Imviiig  permitted  even 
60  much  latitude,  yet  his  aiinnyimr  ^yinpioms  ilisappeiircil  so 
promptly  on  lieing  put  to  rest  and  Ids  left  vetilriide  came  down 
so  apprectaldy  in  size  and  the  apex-beat  returned  in  such  strength, 
that  I  hoped,  iigainst  my  first  judgment,  that  the  lieart  was  going 
to  recover  it.-  hypertro]ihy  better  than  wa-  at  lirst  feared. 

At  the  end  <•(  a  iiinnrli  ol'  tids  enforced  inaction  the  patient  be- 
came so  restlesn  that  ]ierniission  was  given  him  to  leave  his  bed 
and,  hv  ilegree?,  begin  to  move  ahcuil,  nmh-r  the  condition  that  he 
was  to  lie  down  nincli  of  the  time,  lie  wu''  allowed  aKn  |o  lake 
a  dailv  ilrive.     A  course  of  Xauheim  bath*  was  also  begun  iu  the 
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hope  of  re-cnforcing  the  effect  of  the  digitalis,  nitroglj-cerin,  and 
strychnine  lie  was  taking.  For  a  week  he  did  not  seem  to  eutler 
any  ill  eonse([uences,  although  he  ignorantly  overdid  in  various, 
to  him,  seemingly  tririal  ways.  He  would  put  on  his  hea^-y  fur- 
lined  overcoat  unassisted,  and  go  into  a  store  to  make  purchases, 
and  be  on  hi^  feet  for  an  hour  at  a  time,  not  realizing  that  he 
was  still  fur  from  well.  Then  the  saline  baths  did  not  slow  his 
pulse  and  improve  its  quality  as  they  should  have  done,  and 
after  a  both  he  did  not  reai't  to  my  satisfaction.  So  after  two 
weeks,  in  which  it  was  clear  ihat  he  was  losing  ground,  I  again 
ordered  liim  to  bed,  this  time  insisting  on  his  having  a  trained 
nurse  wlio  was  to  lift  him,  and  in  many  ways  save  him  from  efforts 
he  had  made  during  the  earlier  weeks.  He  now  remained  fairly 
quiet,  tliougli  il  was  very  dittieiilt  for  hiiu  lo  learn  to  keep  still 
and  not  to  assist  his  mirse  whenever  she  lifted  him,  turned  him, 
etc.  Ilf  simply  would  not  use  a  bed-pan,  and  therefore  was  dra\vn 
in  a  chair  to  the  baih-r<iiim,  and  later  on  was  lifted  on  to  a  night- 
storfl  aliing-iide  his  bed.  His  treatment  consisted  of  digitalis  and 
other  tonics,  eatharlics  and  resisiauee  exercises  given  by  a  com- 
petent ailen.lant,  Allhoiigh  it  was  realizetl  that  these  last  were 
iu  violin  iiiu  of  the  prineijde  of  iibw>inte  jihysical  repose,  still  they 
were  dfcided  on  because  they  slowed  the  pulse  somewhat,  im- 
proved its  ipialiiy,  and  so  quieted  him  that  he  fell  asleep  after  the 
seiinee  was  over.     Xo  more  Nauln'ini  liarhs  were  given. 

As  ■lays  ran  into  weeks,  liowever.  it  became  plain  to  rae  that 
treutTiieni  wa*  not  i;oing  to  restore  what  he  had  lost  during  the 
two  weeks  he  had  been  up.  Indeed,  he  slowly  but  perceptibly  lost 
groniiil.  Hi-  livir  swelled  iigitin  soniewhat  and  gave  a  very  uneom- 
fi'i'tnlb  il  eliii^  .>!'  fulne--'  bidow  the  vib*,  which  he  attributed  to 
hi-  ^i-!i!,i.h  ;m'!  !-■  iiidiyestion.  The  outline  of  the  left  ventricle 
verv  i;iaii:;.i"',\  I'liMine  niiii'c  rouudeil.  the  apOK  less  pointed,  and 
il-  iii,j''.f.-e  !.  —  \  ii:.'!.>\i>.  It  wa-  at  length  clear  that  if  the  mitral 
v.i!\r  \v..-  >..■  ii'.r.-a.ly  rel;iti\ely  ineiinipetent.  a  matter  for  cer- 
t.-.ii.  :-i  :;-■■;,-  ■;::h-:,".:  ■■:'  p'-i'i\e  ile:entii!M;i"n.  it  wixdd  soon  be- 

■'.,:  L.Tv  1--  ;.,  v.i-  ;:  .1.  ■■  :":■.■;:■  ■!.■■  !..■■! ■!  ill'-'  a  rented  house, 
:■.:  ■  ■:  ■  v-  ■■  ■v.i'.  w ..,-  .  :-,  ,■■,  .!  ,■-  ,  ...--i  a'  ■:  i^i":  a-  Hiile  disturbance 
■  '..'.:...-•.  --:' !i .  \,  \.  ■-;,.'.--  \> -.I  ■  1  \  !-:■.■.!  him  a  few  hours 
Ltv  r  I  -.^A  ;.-  ■■'..-.    ■':■...■  ■:.!■  -va;.-;'.  ;   ;  „  ;  :    ::■;  i,;::i.     His  pulse  was 
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lc«8  strong,  tho  lieart-ditlne^  a  Jiulc  larger,  and  bis  breathitig  a 
little  lc»s  easy. 

The  feature  ihut  wpeciully  increased  lu.y  anxiety,  however,  was 
the  j)eciiliar  irregularity  of  the  jmlso.  At  varying  intervals,  from 
&  to  -20  Wale,  there  would  eouie  a  siitldcn  qnit'k  wave  eloscly  fol- 
lowinp  the  one  iieforc,  iir^  if  the  lieart  were  tryinp  to  catch  up  in  its 
work  liy  giving  an  extra  e(rntraciion  {inthus  iiilTCurmis).  Tho 
patient,  moreover,  ii|i]iejired  totally  uneonseious  of  this  peculiar 
uclioii.  wiiich  did  m.i  di.-n|>[iciir  iliirinir  the  retnainiiiir  two  week* 
of  life  until  the  diialiitiuu  of  tin-  left  ventricle  had  grown  »o  ex- 
treuie  as  to  lead  to  relative  iiiconipeteiice  of  all  the  other  valves. 
One  night,  npparemly  in  eonscquenec  of  ilulideiit  dif^leiition  of 
the  hfiwe!:i,  he  heeanie  extremely  nervous  and  iiliiriiied  over  a  flut- 
tering of  the  heart,  which  per-i-ited  for  several  hours,  and  until 
after  a  duse  of  whisky  administered  by  tlie  nurse  he  fell  a*Ieep, 

To  a<hl  to  the  ilfiin!iiriii[r  efffct  of  all  \Uh  strain,  the  patient 
became  nervous  and  despomh^nt,  and  so  desirous  of  ftetlini;  out  of 
door«  that  I  agreed  to  his  going:  out  in  hi*  wheelchair  provided 
he  was  carried  downstairs  on  a  stretcher,  then  placed  in  his  chair, 
and  on  hi»^  return  brnnu'ht  up  iigain  in  llie  saitu>  manner.  Thix 
wu»  allempleil  but  was  l>uiigh-d  in  ?ouie  way  mi  ihal  he  was  ren- 
dered extremely  nervous,  and.  after  all,  was  borne  down  and  up 
in  his  attendant's  arms.  Tlii-^  in  reality  ought  not  lo  have  injured 
him  had  hi:"  hearl-inusele  been  le^>  MTiou-ly  dnnuigeil.  A.i  it 
was  I  reeognirteri,  so  soon  as  I  pxainined  liini  a  short  time  after- 
ward, that  the  walls  of  the  enrdiac  cavities  were  still  nmre 
8tre'<"li''d  HiicI  the  liver  slill  more  i-riL'iiri:cd. 

He  now  lost  his  np]ieliii-  enliwly,  pu^^M-d  rnllier  poor  nights, 
and  showed  a  slight  puffine-**  of  the  inste|i*.  One  week  later  lie 
.Iwgan  to  have  very  sliifhi  nau.-i^a,  and  on  Sunday  forenoon  was 
seized  with  a  sudden  ullai-k  of  voitn'ling.  He  roM-  up  in  Ix-d  mid 
»lruincil  violently  in  the  act  in  a  way  to  make  me  most  uneasy.  I 
happened  to  he  sitting  by  his  bediiide  at  the  time  and  took  occasion 
to  observe  the  pid-r.  This  did  not  bcediiii'  speeially  accelerule<l 
but  rather  ihn-jidy,  and  its  irregularity  sonu=what  ninre  pro- 
nounced. Examination  of  the  heart  did  not.  however,  reveal  any 
narked  ill  effect.  lie  wn*  now  put  mi  kimiyss,  and  all  internal 
medication  was  stopped  lest  ilie  stomach  might  be  Hgnin  disturbed. 
He  passed  a  poor  night  and  the  next  day  eou)]iUinei!  of  rather 
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more  fulness  in  the  epigastrium.  About  noon  this  feeling  of  difl- 
Irps-f  increased,  a  "  hard  lump  "  appeared  above  the  uiiibilicm,  anj 
about  i  P.  it.  he  bad  a  prolonged  nervous  ehill.  Tbe_y  succeeded 
ill  reai-hiiif;  me  by  telepbone  at  this  time,  and  I  ordered  an  iiijcc- 
ti"ti  i.f  iiH.rphiiie  |  with  y^j  nf  atropine,  lliiiikiug,  as  eouiiidered 

bv  the  nurse,  that  the  pain 
anil  "knurling"  might  be  an 
iiwiiniulalioii  ..f  Hatiift  in  the 
enlon.  Upon  arriving  an  hour 
later  ami  examining  the  ab<lo- 
iDcn,  I  (It  oivt}  diwe'iviTed  that 
tIh-  li't't  lolii'  of  the  liver  was 
greatly  swollen,  lender  to 
pr(-w>iir(-,  nud  wan  rhrxbbing 
from  the  propagated  pulsa* 
tion  of  the  Horta  Ix.-neatli.  It 
rc'ipiircil  only  a  brief  exami- 
iiaiinn  of  till'  hearf  to  iieiveive 
(liiif  the  -iriiiti  of  vomiting  tho 
day  before  had  done  it*  e\'il 
work  liy  celling  np  a  marked 
iiiL-mise  of  Iwek- pressure  I  Fig, 
1)2).  The  fMemal  jugulars 
were  swollen,  the  right  heart  more  dilnled,  and  the  pulmonic  sec- 
ond tone  very  iniitHeil,  A  ciirluirric  was  iprilerr'<l  and  he  was  at 
Olive  jiiil  on  a  liy]ioileriiiii'  »(  nilri-glyeerin  ^^  with  ^  of  strycb- 
Iiiiie  !«iilpliali-  r\'(-rv  I'uiir  lonir-^.  Half  a  dozen  watery  stool?  the 
next  UKirniiig  mmle  liiiti  fei-l  eDiiifortahle.  hut  it  was  clear  that 
Lui'k-jjri'-i'iure  wa»  on  I  lie  inereanc,  Hy  noon  he  wn^  quite  eyanosed, 
and  ilic  pulse  was  Mnall  iiml  weak,  lie  was  then  put  on  IS  drops 
of  {'al-frec  riiK-Min-  of  ilinlrali^  i-vi-ry  fwn  licnir-i,  the  glonoin, 
strveliiiliii'.  jind  eiillinrtif>i  ln'iny  ■■I'lilimied. 

Wnlui'^diiy  iii'irrilii;;.  in  -jMle  .if  free  hydragogue  catharsis, 
lii-  I'uiidiiion  wnii  Mill  Wiir«e.  Tlie  pulnionie  second  tone  wa«  i*- 
phieed  hy  a  -^iift  ilia-ti.lii-  ninnuiir,  and  he  wa*  eyanosed.  Even 
tiiniinj.'  liiiu  ill  bed  produeed  ]ir[>f<>uiid  i-yan"MS  feebleness  of  tho 
pul-e.  iiml  rlillieiilty  I'l'  hrniiliiii)^.  The  ni'irphiiie  was  continued 
liypoderinieally  in  do-^i--;  nf  1  mn-i-  ur  twice  in  twenty-four  hours  to 
prevent  ro^l lejiMu-w  mid  mmeeissnry  siilTering,  while  the  interval 
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bt-twcen  iho  injections  of  nitrosivfcrin  and  sti'^chnJne  was  short- 
ened to  two  insteail  of  four  Imnrs.  lie  then  rallied  for  a  few 
liutir^  and  the  eyaiioji*  aliiiD?!  di*a]jpeared,  Ijut  tlie  heart-fiiidliigs 
remained  about  ns  before.  j\ror|i]iiiie  gave  Iitm  a  fairly  comfort- 
able iurIiI  and  Thursday  cimie.  The  ]inhiionic  seeond  sound  was 
now  audible  ufiain,  but  the  ]ndnionie  diasIoHe  miirinnr  persisted 
and  the  exteniiil  juf;iilar5  and  llvi-r  jmlr'Hled  unmistakably,  while 
a  soft  systolie  briiil.  evidently  trieuspid,  could  be  heard  at  riglit 
(if  ihi-  stiTUiini  iii-nr  ir-  rxtreniity. 

The  pnUe  now  brf-an  Ui  slow  (bjwn,  from  \>C,  to  90,  then  to  88, 
«nd  by  noon  to  ^0.  yet  did  not  gruw  istronper.  On  the  eonlrary, 
it  sppnip<l  to  grow  smaller  and  wciiker,  whilp  tin-  jnpiilar  pnlMilioii 
iuereawd,  and  dj-leulion  of  tlir-  rif;ht  anriele  ean-ied  absolute  dni- 
np!*  to  reaeh  aero-s  ihe  siernum  ami  beyond.  He  had  now  re- 
ceived 2i  doses  I'f  diciiali^,  ami  believing  that  it  would  only  do 
»lill  iireiiter  biirni,  I  urdrri'd  it  slii|ipcd  and  pn^vidcd  elixir  of 
vah'rianiili'  i>f  ninrnnuiii  arid  ii  lO'per-i'cnl  >i>lnit<in  of  caiiijilior  iti 
Sterilized  (ilivr>  nil  anain*t  pos-JIjIl'  further  slnkinR  of  the  pulse. 
The  oil  wa-  tu  be  inji-rii-d  iimliT  Ihe  *kiii  in  rase  of  need. 

The  fer-t  and  ankle-  were  now  (piite  ■edematons,  urine  was  very 
scnni.  the  jinlii'iii  perspireil  prufiHi'ly.  slept  luiieli  fd'  ihe  time,  and 
wffl*  profoundly  eyauoseil  with  marked  pnflines.*  nf  tlie  neek  and 

lower  Jiart  <if  llic  f ■.     .Mn?-f'  bnwrl  ninvi'ment-  of  a  walery  clmrae- 

ter  were  seenre^l  wilimnl  any  inipres-ion  on  the  eta^is.  The  \niUe 
stayed  at  SO.  very  weak,  nml  whenever  to  rwt  him  lie  was  inrued 
on  lo  his  baek  nr  left  side,  beeaiue  iliftlinelly  worse.  His  firentevt 
eonif'irt  wa*  when  be  lay  in  tlie  rijilit  hitt-nil  di'ddiihis.  Ili.s 
re''i>inJMiiiis  were  2^,  and  lii-«  lireaihini;  was  lahnured  at  times. 
Rales  of  hypnslalie  euntre*! ii m  were  iiiidibh-  id  ihr  rifiht  hast' 
behind. 

In  ihia  eondilion  thinRs  reiimined  until  ]n.:i'»  r.  m.,  when  sud- 
denly he  eoinpluini-d  of  inaliility  lo  brealh'-,  liinird  purjile  in  the 
ineSf  grew  riyid  and  pnl.sple.ss.  The  nurse  hastily  injected  the 
ramphoraled  nil  as  I  entered  ihe  room  and  blirrird  t"  the  bed'siile. 
I  lii'Ii-ned  for  ihf  heart-suniids,  hnl  all  was  siill;  life  was  exlinet, 
his  ninscles  relaxed  and  liis  snflVrinps  were  at  an  end. 

This  case  ba-  bcvn  drl;iih-d  tit  thi>  leiicth  in  the  Ixdief  thai  it 
niifrbt  prove  highly  in-irnclive  on  many  of  the  points  ihal  have 
been  already  dwelt  upon  in  regard  to  aortie  regurgitation,  and 
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will  be  dwelt  on  in  considering  the  prognosis  and  treatment  of 
valvular  disease  in  general. 

It  brings  out  only  too  clearly  the  utter  hopelesenese  of  the  prog- 
nosis in  »ortic  insufficiency  in  men  of  middle  age  when  compensa- 
tion once  gives  way,  no  matter  what  the  cause  of  the  valvular  de- 
fect. The  heart-walls  are  too  degenerated  to  retain  any  temporary 
improvement  that  may  follow  appropriate  treatment. 

In  the  matter  of  management  nothing  is  so  important  as  rest, 
mid  this  should  be  as  absolute  as  possible.  One  cannot  refrain  from 
looking  over  his  management  of  a  case  and  being  inclined  some- 
times  to  upbraid  himself  for  not  having  done  this  or  that.  In  this 
cnso  I  now  tliink  I  should  perhaps  have  been  rather  more  energetic 
with  digitiilis  from  the  very  start  than  I  was,  and  yet  at  the  time  I 
fejiri'd  its  effects  on  the  vascular  system  might  offset  that  on  the 
licitrt.  In  another  case  I  believe  I  will  try  pushing  the  drug  to  the 
limit  of  tt:^  usefulness.  Then  as  to  the  degree  of  rest  which  was 
siHuircd.  I  might  have  been  less  lenient,  and  yet  this  gentleman 
hiu)  been  so  active  a  man  that  rest  in  bed  chafed  him.  It  was  a 
nice  ([ucstioii  to  decide  whether,  as  a  matter  of  fact,  strictness  in 
roiTiini  to  complete  physical  inaction  would  not  have  made  him  so 
im]':niiiit  iiiid  restless  in  spirit  as  to  have  entirely  counteracted  the 
lu'miii  to  I'o  had  from  rest  of  l>otly,  or  as  to  have  done  him  greater 
!]:irm  i5i;iTi  lUd  the  little  exercise  he  took  during  the  first  month 
of  Tri':iitiioTit.  At  nil  events  tliis  wns  how  I  looked  at  it  then,  and 
1  am  11. 't  -iure  luit  I  was  riijlit.  .U  a  matter  of  fact  the  result  was 
iii.vit;iMi\  aiiil  no  trciiiiiietif  coiiM  do  more  than  retard  the  fatal 
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Tuts  is  «  coatparatirelv  ran  affcclioo  vben  exutiag  klooe^ 
•ikI,  a>  iu  Dame  «i^6»s  Ofoetvie  xf  a  ojirwin^  of  tb«  sortie 
oeliuni.  It  ie  awara  a  MrrKiarat  liefiin  tad  qk»  iu  oripn  dii«fiT 
to  inrtaimnaturv  rhane*^. 

Morbid  Anatomy. — Tb^re  ar«  tvo  tT[»«  of  ttroctaral 
cbati^t-  lliai  mav  1(^<1  lo  DtTToviug  of  tbe  aortic  on£ne:  fl;  Tb« 
ciupH  of  tb^  vaJre  mar  ifwnzx  a<Jb«-n-iil  atxl  «tifffD^:  '£;  i^^wxit 
nixl  organizatioo  or  rak-ifiration  'it  refKtMXiom  mar  tak«  plftoe  is 
such  a  war  as  to  inXerivrr  witli  tbe  pasM^  of  Hne  U/i'^-iftnmm. 
The  former  defi-^  mar  br  doc  to  a  itrtli/ftMnttti  error,  uw4  oe- 
pura  in  cotigt-nilal  narrovio^.  It  maT  alt/i,  bf/w^^er,  f'/llf/v  a^rtttt 
endocarditis.  Tbe  ro^  mar  lj*r*jn>e  eo  ",n)[J*-t*rl»  »4b*-r«iit  iLat 
on);  a  nnall  opeoiii^,  wsm'lT  large  eiy^u^  V,  timil  tb«  pr,iftt  '/f 
a  Icttd'fM^cil,  ii  left.  Fif.  A3  tbinrt  *of4  a  I^art.  aiyi  al"/  i[>i*- 
tratc-s  the  proneDeaecfaFDle  eml'K-arditu  lo  attack  a  ralie  alr'-a^r 
ibe  subject  of  cbroMc  di«»»«--  H»-r«'  a  tiiiv  rvw  of  T*tr*^jU'yiii  U 
teen  along  tb«  line  of  majdtDiiin  oMitarr  •JgHuc  tbe  el//Mire  '4  tb« 
valves.  In  tbo*e  i^tt^  of  •lett'jni-  of  ^Itr-fiK  orijdd  in  irb*^  tL« 
ciis]»  are  not  adherent  i>Qt  interfere  vitb  tb*  t'l'y^-fi'vw  '/u  sK' 
coum  of  (liffnei*  wbirh  [jr^-Tent*  ibeir  r*tugitie  i/vk  u,  ibe  i^/nft«l 
wav.  re^rgitation  te  nftullr  m«  fre«f|T  |«naittMl  iLat  tbc  e^Mt  » 
clas«otl  as  one  '»f  iD^offiHeorr. 

In  tbe  i^<ecoDd  Haan,  TejcMaurfO-  on  ib*-  »/«rtif-  Tal*e  tu*y  k^vttJi 
snch  proporii"ns  ae  to  iixlaee  otrffitit  "f  iLe  'vrifi^y-.  TVm-  '/«• 
rur  most  osually  on  tbe  retiirirylar  intritt^  of  tbe  valve  M-xiw»%t4 
and  in  thai  situation  of  n.crM-  tn'erfere  %\.^,  «itt,  U,i-  'i'/iire  </f 
tbe  valve,  prodorinf:  leakar^-  l^>e  titrr'i^iug  i>  •»•<»];*  '^^e  mv 
dominant  effect,  bowerer,  of  a  Urr*  Tetretaii'/ia  is  tbi»  *ii>Mtv/&. 
An  inter««tio(E  tT)>e  of  Renitfi..  .U/im  w»-lj  ti,  f'yf  <;(,  ,>  '(jji  ia 
which  TcgetatioM  develx^  in  '/ite  or  m^rr*.  'A  ii>e  >irjqi*^  of  Va^ 
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siilvii.  Calfificil  tlirunilji  in  tliia  lot-ation  almost  completely  pre- 
vcnr  rlic  niicninir  "f  ihf  valve,  iiini  may  produce  an  extreme  grade 
of  ^lenosis. 


fl'..  I.S.-lll.iii] 
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Aortic  stcnttsis  1;^  n-'l  !il\vii\>  ItK-atcf!  in  the  valve,  however,  for 
lh<-  ii'M'iic  riitii.  iiiui  »iiineiiiiii'!'  the  wlinli.-  trunk  uf  tlie  veffwl.  may 
he  narroweii,  Tlii-  i-  iirnhnhlv  inn^r  i-fti-n  a  i-i-iigcnital  defi-ct. 
SiMi'F-i-  of  ilic  heari.  nr  more  jiiviiicrlv  of  the  cunua  arteriosus  of 
ihc-  li't'r  veritrii'lr-.  ihkv  nUn  |ir"iliicc  tin-  secomlary  effects  of  ste- 
inwii  i,i  the  (irifice. 

Il  K""*  without  Siiyiiip  llmt  anrtii-  i^Ienn^i'^.  accnnlinj;  to  itp  de- 
gnf.  jtriKcnl*  more  or  \v-*  resUlaiice  to  the  oiilllow  lA  hlwod  £roin 
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Uio  voQtricIe.  Id  onlpr,  therefore,  to  <liscluirgT>  i  Domul  t-olnioe 
of  blood  llirou^ti  ibi*  diminULed  opening,  the  veniricle  U  oblig^  to 
coiilract  more  [wwerfiilly  and  more  slowlv.  Thie  increased  work 
results  in  the  derelopnifnt  nf  h_vp<Ttro[iIijr. 

Fraentzel  is  of  tbp  opinion  that  dilatation  of  the  rentricuUr 
cavity  pret-cdcg  tbp  liypertropliv.  b<H-au^  the  wall  cannot  tccom- 
inodAte  ilrt'lf  10  it.*  iiicrciiMsl  Uisk.  This  wonid  l*  the  r»so,  doubt- 
lees,  were  the  stenosis  suddenly  dev<'loped,  but  insHDOch  «$  the 
chfinKc*  ill  ibi*  valves  leudiiie  to  tlen'Mi*  arr  hpoight  nUmi  slowly, 
the  wall  wf  the  left  vt-ntricli*  i*  iible,  fftri  pas»u,  to  meet  the  grow- 


Fi*.  M.— l!i*RT  or  AiiMTii:  MrtiNiioiK.  ■iiii*iHii  i.:iLciriiii  VEori'Ttum  m  !s]ri«H 
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ing  resistance,    ll  seoms  clcnr,  tberrfort,  lluil  IiyinTtr'>|tby  <if  the 
left  ventricle  is  the  tiret  result^  uiid  (but  when  dilatation  of  its 
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cavity  is  also  present,  it  h  either  the  effect  of  associated  regurgita- 
tion or  comes  on  graihiiilly  with  fniling  compeusation. 

Until  fompeiiaalitiii  tlw!-  fall  the  secoudary  effects  are  limited 
to  the  left  Yiintriclf.  Wlicn,  however,  the  ventricle  becomes  un- 
able to  fully  entity  itself  at  each  systole,  the  residual  blood  foruis 
an  tibtHriiolioii  tn  ihe  coiiii)lclc  eiiifdying  of  the  auricle.  The  etasls 
thus  jiroihu'ed  creeps  back  in  the  raininer  already  described  iu  pre- 
ceding L-ha|ittTs,  with  the  result  of  general  cardiac  onlargoment, 
iniii  tlie  iiJiinifesta lions  uf  pat^sive  congestiou  in  the  various  organs 
of  the  body. 

In  extreme  grades  of  stenosis  the  supply  of  blood  to  tlic  coro- 
nary arteries  may  be  fio  reduced  ns  to  cause  degeneration  of  the 
iiiyocardiuni.  In  this  manner  the  constriction  tends  ultimately 
to  llic  de-ilriidion  of  that  conijiciisntory  hypertrophy  by  which 
alone  Ihe  effects  of  ihe  stenosis  can  be  offset.  It  will  be  readily 
seen  that  in  ?nch  a  heart  as  that  of  Fig.  04,  this  factor  would  be 
of  L'l'eiit  ini|iorrance. 

Etiology. — Stenosis  of  the  aortic  orifice  ie  in  nearly  all  in- 
Blani-cs  aeiinired  after  birth  iind  is  then  due  cither  to  enducurditts 
or  selcrosifi.  The  disense  wciir^  more  often  in  the  male  than  the 
female  sex,  the  same  as  aortic  regurgitation,  and,  in  my  experience, 
more  frequently  in  the  young.  U  h^  however,  so  rarely  observed 
indf-pendi'Tilly  of  ineoniiictence  that  of  several  hundred  caws  of 
valvular  disease  of  which  I  have  record*,  there  are  only  half  a 
doxen  instances  of  pure  and  uncouiplicated  stenosis  of  the  kind 
nniler  constdcnitton.  This  is  readily  iimlerslood  when  one  reflects 
for  a  nioiin-iil  u]Mm  iIk'  ecmditions  wliicli  are  responsible  for  the 
sleiii'-i^. 

lif  ilios'e  ca^es  in  wliidi  ilie  Vid vc- segments  are  agigUiiinaied 
and  rifjlil,  |i|-nji'ctinj;  like  a  cone  into  ihe  hinien  of  the  artery,  there 
i.i  left  a  Miiall  opeuint;  at  llie  extremity  of  the  cone  through  wliich 
a  certain  ainonut  of  retlux  is  possiblL'.  In  other  cases  in  which  vege- 
tal ion#  cause  obstrnclion  there  is  usually  such  a  condition  of  the 
ihri'nilii  iir  of  the  valve-tliips  as  jirevents  their  perfect  eoapia- 
tioii,  ;ind  liein'c  rejiiii'yiiiirinu  lake^  place. 

When  ill  iHiy  given  case  regurgitation  is  not  also  recognised 
clinically,  the  coiiclusinn  is  reaf^'-niible  that  either  the  vnlve  is  not 
too  rigid  to  flnse  tlie  ostiuni.  or  thai  ihe  seat  of  obstruction  it  in 
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The  etiological  factors  responsible  fop  the  endocarditis  or  the 
dcgeneralivc  ehaii{!i's  inidcrlviiig  the  stenosis  hnve  already  been 
so  fiiliy  (.-(jrisiilpred  in  the  causation  of  the  foregoing  valvular  de- 
fects ihfll  it  would  be  a  needless  repetition  to  discuss  tbein  here. 

Symptoms. — Stenosis  nf  an  orifice  is  jti&tly  regardod  as  a 
scrii.iii:!  ytli-ciiuii ;  yet  in  this  parlicubir  lesion  liubjective  (iyriiplnms 
are  eometimeB  entirely  wanting.  Con.ipfjuently  the  cliniciil  fea- 
tures of  encli  case,  as  well  as  their  severity,  depend  tipon  the  de- 
gree of  narrowiiijir.  If  ibis  is  i.-xlri'iin-,  il  is  impossible  for  the 
di?eiisL'  to  remain  laicni,  and  ilic  patient  suffers  either  from  a  too 
inadequate  supply  of  urteriul  blood  to  maintain  nutrition  and  nor* 
mal  visceral  function,  or  from  the  effects  of  stasia  behind  tlie  seat 
of  constriction. 

In  the  slighter  degree.*  of  aortic  stenosis  patients  are  usually 
capable  of  ordinary  physical  and  mental  activity  the  same  as  their 
corii|)iiiii'>ns.  I  n-cjill  a  hid  nf  fifteen  wlm  pri-scnted  himself  tit  my 
i-lini<'  in  the  I'ohi-dradnafe  .Medical  Seltiiol,  Imh-husc  of  aumc  trivial 
digfj^tive  disorder,  and  in  whom  were  diwovcrcd  all  the  sijjiis  of 
nncnniplicaleil  iiiirtie  .-leritp-is.  Judged  by  llie  seeondiiry  pliy^icnl 
sipHft  it  was  nut  very  pronounceJ,  anil  the  boy  slated  tJiat  be  was 
a  newsboy  selHng  paper*  on  lite  ^nburbiin  Iniinc,  in  the  liabii  of 
carrying  heavy  bniidles  of  piipprs,  iinil  of  jniuping  on  and  ulT  mov- 
ing trains  witbiuit  any  ghortncss  of  breath  or  conacioiisncss  of  his 
heart's  ai'tioii. 

It  is  in  such  cases  as  this  that  individuals  gn  for  years  without 
knowing  rliere  iis  anyibing  wn-n^  with  llu-ni,  and  at  leufrth  learn 
of  their  liefect  throngb  its  ni'cidental  iliM-overy  by  some  medical 
examiner.  Indeed,  iiersmis  with  thornugbly  conipeni^iiled  aortic 
obstrncticiu  may  pass  tbrowgh  iheir  entire  lives  to  old  age  without 
having  ever  leiiriiei!  nf  their  di-ca>e.  TJic  \niW-  of  such  nn  indi- 
vidual is  slower  mid  ^nndh-r  than  normal,  and  tlie  eardiiu-  inipnl^u 
denotes  hypertrnpliy.  but  biivinp  grown  up,  so  to  speak,  with  these 
dcviiitif.ns  fmm  the  gcTiend  ridi-,  be  pays  iheni  no  ntieniiun. 

If  liny  circulatory  distnrbances  result  from  the  aortic  eonr>tric- 
tion  when  single  and  nf  minor  ilegrec,  they  are  sueli  as  indicate 
deficient  *iipply  nf  arterial  hlood  in  the  varions  organs  and  parts 
of  llie  body.  Kven  these  effects  may  be  too  "light  to  attract  special 
attention.  At  the  tiiof.!.  the  circnlalion  is  not  very  active,  tiiid  the 
boy  may  not  be  quite  as  vigorous  as  his  healthy  playfellows. 
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It  is  sditi'd  li^v  foiiip  iiutliii-H  tlmt  aortie  nnrrowing  of  consider- 
nlilr  (Icfivt'p  may  owusioiially  give  rise  to  dbtinel  syuiploiiis  nf  cere- 
liriil  iirui'iiiiii — i.  v.,  syiicupul  attticks  unci  I'lnk-ptiform  soizunf*. 
Kiii'li  scrimis  clTci-r.-  must  imliciirc  cirlicr  an  cxm^iiie  grade  of  ub- 
slnii-timi  or  prrimls  of  ciu'iUac  weakness  wlicn  the  left  ventricle 
expcln  very  smiill  mtioiiiil^  ut'  lilond,  .u-  jH'rlia]*  iioiu-  al  nil,  fur  a 
few  »ciMiuN,  in  I'dHM'tpiiiiiei'  of  iiitpniiltleiiw.  A  far  mure  common 
symploui  is  vnrticn:  ami  yd  even  in  this  llicrt-  is  nothing  peouHar 
III  aortic  sli'imsLs  >iricc,  us  wdl  known,  ilizziiiess  may  he  exiwri- 
enred  in  any  form  of  valve-lp-iinn.  In  one  instance  coming  nnder 
my  nhsirviili'iii  jUtai-k*  nf  vcrliL'o  provcii  a  mo:it  (listri-s.*iiip  ft-a- 
Inrc,  ami  ycl  in  lliis  case  tiny  ili-pL-iiJcd  not  ■^o  mncli  ujkiu  thft 
cardiac  defect  [irr  sf  as*  npon  iliiiordcrcd  action  of  llie  mnscic  fibrv« 
— i.  I-.,  interference  with  it*  C!ip!icity  for  amduciinj;  motor  iin- 
pnl.ics.  The  cane  pri-scnis  fciilnrc>  ilmt  hrinp  it  into  the  category 
of  Siiikcs-Adam-  ■li^^ca*!'.  .ind  will  lie  referred  to  agikiu  in  ("on- 
siiicrini;  tliat  intcrc-iins  ^ynipiom-cnmplex. 

In  llic  fall  of  l"^;'!!  an  otKccr  of  lln-  I'nited  States  Army  de- 
»in-d  my  opinion  i-onccruini,'  the  emidition  of  Iii^  Iieurt,  which  he 
MnliHl  wii>  very  nnn^iial.  He  w;is  hiirlily  iniclliircnt.  and  had  made 
hi'  Iiearl  an  ohjtvi  of  much  sindy.  From  hi#  detiiilct)  ro[>«>n  of 
hi>  history  ihe  foll.nvini:  siunmary  i^  jriveii:  He  was  lioni  in  1S73, 
and  with  cMv)iiiitn  of  nica^ies  had  no  itlm-^  tintil  his  eiehth  year, 
M  which  iin»'  he  It«d  a  priiiniet<\t  and  nearly  fatal  itlnpsii 
ihonshi  w  U'  acute  jBisiriiis.  For  a  nnnil'or  of  year*  theroafter 
his  di!^Mil•Il  wa»  weak.  l>n»  iw-  nji*  .iMe  i»  pnriici|iAtc  in  iho 
eamc>  and  ?)>ori?  of  hi>  playmate^  wiihoni  Wins  iNin-^ious  of  ill 
effciis. 

At  the  ace  of  fo««,vn  or  fifteen  he  flo-iilctitally  diM^rerej 
ihut  hi*  ('nln'-rate  wa*  U-twiin  40  and  4^.  hm  at  the  age  of  ei^t- 
ivn  he  W4*  }*a#4\l  f.tf  life  itiMirsiKi'.  the  evaniiner  Andine  hb 
pnlsc  of  ii>>mia1  l'n>inem"j\  and  tii'T  dci»s'tini:  any  i-artliae  mnrmur. 
Xe^crlh«'l«S(i,  whvo  a  year  later  W  appliisi  't  admission  to  the 
W,«?i  IViut  Miiitary  A'-ademy  Iw  was  t-'ld  that  he  eave  ri^^  »»f 
*Iicht  a>*rtt>*  Meih^i'^  Thet^u^ntn  lie  l^m«t1t«^l  many  {ihy^uis 
ill  hi-  HJiiiie  town  and  eI**'«lieT\-.  rv^viving  a  \aneiy  of  opiDioo^ 
St'nie  dtvlan>l  he  had  valvular  JWaM'.  and  other*  Af  podtiTrfy 
AMcrtisl  the  i>winirv 

l>»  I"***  I'uvasi.'*!,  aftvt  hat  in^  h»'j«(^  ny  an.!  dovm  th*  rxaak- 
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ining  surgeon's  office,  he  vfas  told  that  his  pulse  was  beating  140 
jH-r  iiiiDiile.  To  make  a  long  siorv  sboi't,  it  sullicc»  to  my  lie  was  at 
length  ndiiiiltoil  to  the  Academy  at  the  age  of  twenty,  nolwith- 
standing  the  discovery  of  his  aortic  steuosis,  the  ImoQ  being  con- 
sidered tritling  aud  compensation  good,  Ihiriiig  his  eadetship  he 
wu^  ubie  to  endure  the  arduous  drilk  with  npjiaretitly  no  more  dis- 
tress (lian  did  his  comrades,  although  he  noticed  upon  a  few  occa- 
sions that  llic  vcini-  on  hi»  forehead  stood  out  prominently. 

In  hi.*  senior  year  he,  like  many  others  of  Ills  class,  had  to  go  to 
the  hospital  with  chills  and  fever  that  were  consiilered  malarial, 
and  which  have  not  recurred  wiice  his  leaving  the  Academy.  From 
September,  !»!*(,  nntil  the  .spring  of  ISiia,  he  wn--*  .stationed  in 
San  Francisco,  and  while  there  had  a  pulse-rate  of  ^b,  but  with  the 
exception  of  slight  blurring  of  vision  and  hendaohe,  that  wa«  al- 
ways relieved  by  calomel,  he  had  no  illness  or  sj-niptoms  referable 
to  his  heart.  In  (he  fall  of  ISftS,  upon  being  examined  for  promo- 
tion, he  was  told  he  had  aortic  atenusiii  and  mitral  n^pirgitation, 
and  was  rejected  in  eonsemiencc.  Xcvcrtheleaa,  upon  his  record 
he  ut  length  obtained  his  promotinn,  and  wa^*  transferred  to  a  po«t 
in  the  Ka-tt. 

In  May,  1890,  he  participated  in  a  bicycle  rido,  being  unac- 
customed to  that  particular  form  of  exerci.ie,  although  he  engaged 
in  every  other  kind  of  sport  and  game  with  his  fellows.  During 
this  ride  he  made  a  spurt,  and  llien  got  out  of  breath,  but  oUicr- 
wise  8p|K-are<l  to  suffer  no  inconvenience.  Two  hours  subsequent 
lo  his  return  to  his  (fuarters.  and  while  standing  by  a  table  waiting 
for  dinner,  he  »udileiiiy  became  'Wrjf.y  and  was  assi.*ted  to  a  eoueh. 
The  junior  surgeon  was  summoned,  and  finding  his  pulse  30,  ad-  ■ 
ministered  whisky,  which  somewhat  relieved  him  and  brought  hia 
pulse  up  to  50.  From  that  time  on  he  was  daily  distressed  by  spells 
of  vertigo  for  some  weeks,  and  ho  noted  that  the  regular  slow  ac- 
tion of  the  heart  was  every  now  and  then  exehanged  for  a  more 
rapid  irregular  one,  with  an  occasional  violent  thump  against  the 
efacsl-wall.  At  this  time  his  dizxincss  wm  usually  relieved  by 
assuming  the  recumbent  jiosture. 

He  received  some  medicinal  treatment,  nature  unknown,  and 
then  for  a  month  was  free  from  his  distressing  symptom.  It  re- 
turned again,  however,  more  violently  and  still  annoyed  him  in 
November,  1899,  the  date  of  my  firtt  examination.     During  the 


336  DISEASES  OF  THE  HKART 

suiuiiier  previous  lie  was  given  digitatis  for  a  short  period,  and 
Iwice  jiftLT  liaviii^  lakfii  tlif  rfiiiflv  his  pulse  sudJenlv  became 
awek-riikil  to  tfi).  luici  war  rugiilar.  During  tlK-se  montbs  he  was 
in  the  habit  of  striving  to  either  work  off  or  forget  his  diszineia  hy 
playiiif;  polf,  !ind  it  is  worthv  of  iioto  that  such  exercise  did  not 
ag|,'i'iiviiii'  thi'  syiTipli^iii, 

In  Scptcnihcr,  !>!)!),  lie  suddenl.v,  while  studying  (he  action 
of  his  heart,  made  llic  diseovcry  that  during  his  spelLs  of  vertigo, 
mid  wliih'  his  nidiiil  jiulst-  wac  hut  iJli  to  30,  he  could  perceive  I>y 
pliK-inp  his  tint;cr  ahovf  ihc  t-lavicle  a  series  of  "  small  pukationa 
wliii'h  corrf!*iM>iidfil  with  feehle  heart  contractions."  These  were 
of  vnriahle  number,  and  were  interposed  between  two  energetic 
eiiriliai-  I'linlnn'rinii*  which  wi-i'i'  di-c-ljircd  by  a  forcible  a])ex-iiii pulse 
and  by  [lit.'  radial  piil^'.  lie  I'urlherniore  noted  that  no  iiialter 
how  slow  his  radial  pulse  was,  even  lis  infrei|uent  as  10  in  the  min- 
ute, Ik'  \vn^  iiuT  ilizKv  jjrovidcd  ii  wa^^  ri'tjiilnr  and  tiic  number  of 
sniul!  plll^iltillns  in  tlic  neck  wa*  iinifurni.  I  shall  recur  to  this 
striking  and  peculiar  fcHlure  ai^ain.  J>nriiig  that  same  fall  ho 
was  rieated  for  u  few  week*  in  thf  rSattlecrcck  Sauitsriuin,  and 
while  there  rc<|iic*toii  on  one  oceawion  that  an  "ice  coniprcs*'"  be 
pliii'cd  iijion  his  heart.  Thi^  was  done,  and  upon  its  removal  ten 
or  liltien  minutes  later  his  heart  grew  rejjular  and  the  pulse  at 
till-  wi-i^T  ri'gislei-i'd  ."'(i,  lb-  then  fi-ll  a-'lecji,  only  to  find  next 
morning'  thai  it*  rate  was  afiain  'IH  To  30. 

The  nit"ht  before  consiilliiif;  me  had  been  an  unusually  bad  one, 
and  wlii-n  1  tiaw  Inni  the  pitl^e  was  '■iCi  and  irregular.  He  admilted 
no  :^liiirltic«s  ipf  breath  on  exertii'ii,  inil  suffered  from  constipation. 
He  lli'iiiglil  that  "11  it  few  ■ii->-a»ioii>  iic  liad  lost  eoiHi-iouiiness.  Xnt 
to  nuike  ibi^  narrative  tedions.  1  will  say  my  examination  revealed 
hyperirnpliy  of  the  left  ventricle,  the  apex-beiit  when  felt  being 
broiid  iitid  sii'oiigly  ihru^iin|;  in  the  ^ixlh  left  inlerspacc.  11. i>  ccn- 
liiiierres  to  the  left  of  the  iiiediiiii  line  and  1  centimetre  outside  of 
iiip]ilc.  Increase  of  l"iili  -iiiperticiiil  and  deep-seated  dulness  to  the 
right  -ihowed  eiilarffi'meiil  of  the  rif:ht  heart.  There  was  a  loud, 
ronph  -^ysiulic  inurnoir  nver  the  eiiiii-e  jmemrdia  whenever  the 
heart  ntndc  an  (>nerg<'tic  coniraetioii.  ami  this  murmur  was  siic- 
eeedid  by  a  distlnet  -ci-md  -oiiiid  even  in  ihe  auiriearca.  Upon  in- 
restiyiiting  ihi*  limit  ininiilely  it  wus  found  to  have  two  areas  of 
masiiiuim  intensity,  one  in  the  nonic  and  the  gtlicr  in  the  mitral 
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area,  altliougli  I  could  not  detect  that  the  quality  m  the  two  re- 
gions wuo  liitycreril.  I  t'ouuJ  siibsc'(|iK-nil_v,  however,  that  at  the 
apex  rhe  nuiMriur  wa.s  sufuT  ami  nmrt  L)lL>\viiif;. 

The  murmur  at  the  base  was  transmitted  ujjward  into  the  nock 
as  wi'll  as  on  to  tliv  lioiiv  of  the  heart,  while  that  at  the  apex  waa 
pruim^iited  outwiird  into  the  axilla  and  feebly  to  the  haek.  At 
first  I  did  in)t  ob:servf  the  small  piiUatiiJiiB  in  the  neck,  bnt  when 
jny  attention  was  direeted  to  ihcm  I  perceived  them  distinctly 
eiioitfjh,  and  I  aI»-o  noted  ibal  f^ynchronous  with  these  were  feeblv 
aiidil.ie  I'ardiuc  lone^,  while  ai  a  nnieli  luter  date  these  feeble 
heart-sounds  were  aeeoiupanicd  by  a  faint  murmur  and  an  indis- 
tinct Bpex-heat.  The.-«e  ttituU  puLsalion;',  fur  laek  of  a  better  term, 
were  of  irregular  niiinbi-r,  being  ordinunly  two,  bnt  souietinies 
as  many  as  seven,  and  ueeording  ti>  ilie  utiicer  even  more,  lif-fore 
there  would  come  a  norinul  puW-wave.  It  was  sniigested  by  the 
patient  that  ihce  wi-re  aiiriciihir  in  ori^iiri,  but  I  doi'idcd  tlnit  they 
were  ilue  to  feeble  veutricidui'  t'onrriictions,  and  nnbHe(|Ueiit  ear- 
dioprams  taken  by  Ur.  Jaueway  in  Xew  York  establislied  the  cor- 
rectness of  my  opinion. 

The  very  inieresling  feature  pfTtainiiig  lo  fhe«.e  incninpletO 
systok-s  was,  that  ^n  hnig  !i-  ibey  were  reyulur  and  in  gnrnps  of 
two,  vertigo  did  not  eusne.  When,  on  the  contrary,  they  ran  up 
to  half  a  dozen  or  nmre  the  ]iaiient  felt  dixzy  or  even  fainted. 
These  pulsations  were  first  thoiipht  by  mc  to  be  in  the  carotid 
artery,  but  are  now  known  to  W  jugular. 

Sly  diagnosis  of  the  cardiae  disease  wns  the  same  as  that  of 
others:  aortic  .-teii"sis  nf  mild  ile;;rep  anil  uiitnil  infintticicney.  thi> 
heart  being  in  a  stale  of  still ■prc'^frvcd  eompeii^tition;  fni*  nirhouph 
vertifio  was  a  syniplom,  ilieri-  was  no  d%'^pnn«  on  effort  and  no 
secondary  hepatic  or  other  vlsfcral  engnrgenient.  Two  thingTi 
greatly  pn^ix-li-d  nie:  tii^t,  if  llie  mitral  valve  leaked  why  did  not 
the  obsiruetion  of  the  noriie  orifii-c  render  the  n-giirgilalinn 
tliroiigJi  the  mitral  more  serious,  a?  h  u.*nally  llic  effect;  and,  sec- 
r.rici,  what  was  the  ciinT-e  i.f  the  vertigo,  or  rather  the  i rreguhirity, 
in  the  heart's  action. 

This  latter  condition,  I  lielieved,  wa-i  in  eome  manner  connected 
with  hi;  digestive  orgims,  but  just  bow  1  c'lnld  not  ileeide.  The 
urine  was  collected  for  twcnly-fMur  hours  atid  carcfnily  exnniined 
in  the  Culunibu:»  Medical  Laboratory,  bnt  u.ride  from  some  con- 
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centrntion  was  nrgative.  Ttie  genitalia  wore  oxamined  by  a  com- 
petent sppciali^t,  Ijut  shitweJ  iiotliiiig  more  than  sliglil  urethral 
eongc?slion  and  hyiierti'stLesia.  The  patient  was  sent  to  an  expert 
nenriilogist,  who  was  nut  iilik'  tn  lii^eover  any  eanse  in  disorder  nf 
the  nervous  syftein.  UifTn^ihlt-  siiniulfints  in  freijnent  larj^e  ilotieB 
for  many  hours  were  administered  without  apjiret-iable  effect,  8S 
were  I'athiirtiea  and  remedies  (o  improve  ilifrf^stion;  all  to  no  pur- 
pose. The  (rusf  was  dismissed,  tlierefore,  as  an  eiiipma  and  with- 
out a  parallel  in  my  exjierienee.  It  was  not  at  this  time  recog- 
nised MS  an  instance  of  Stokes-Adams  disease. 

Bnt  now  pomes  ilie  still  moi-t'  intLTcsfinf;  seijuel.  At  Chvistraaa- 
time,  1900,  tljis  same  young  oHicer  reiijjjieared  with  (he  statement 
that  during  the  previou.s  summer  he  had  visited  Bad  Xaubeim  and 
been  treated  with  Imtli!-  liy  Dr.  Wchott  without  any  heueHt;  had 
been  eNuiiiined  liy  a  mimlifr  iif  c-iuiipfti'iil  men,  among  whom  was 
Rosenhafli  of  Berlin.  No  one  had  given  him  any  help,  and  no  one 
had  decided  the  precise  nature  of  his  liciirl-troiihle,  Rosenhnch 
indeoi!  had  dia^uosiiealed  the  aorlie  stenosis,  hut  was  undeeided  as 
to  wliiii  was  I  lie  I'ouditioii  at  the  mitral.  1  found  things  exactly 
as  a  year  earlier.  But  strong  in  njy  belief  that  the  vertigo  that 
still  (.-tintimn-d  was  in  some  way  related  to  his  digestion,  or  met- 
abolism, or  exeretir.n,  <<r  nil  tu^ether,  T  jiersuinled  the  voutig  man 
to  try  for  a  month  an  absolutely  non-animal  dietary,  by  which  waa 
meant  the  exclusion  of  anything  derived  from  the  animal  kingdom, 
inchidiiitr  meat,  |ioiiltry,  fish,  eggs,  etc.,  with  exception  of  cheese 
aiLd  milk.  'I'lioe  and  butter,  of  course,  were  to  be  allowed,  to- 
gether wiili  all  kinds  nf  cereals,  vegetables,  fruits,  nuts,  and  breads. 
F<ir  -evenil  weeks  hi-  urine  was  sent  to  nie  for  analysis,  and  was 
alw;i\-  luaili'l  with  iudican  ami  oxalic  acid,  but  iti  other  respects 
w:i-  iHiniiiil.  Nearly  fTiur  iiionllis  later  the  patient  reappeared 
wiili  ii  |ieilVetly  rei:iilar  piil-i*  nf  -Jtl.  iirid  wa-  enlin'lv  free  from  bis 
Vcrlii;ii,  wliieii  lie  --hitcii  liiiil  left  -i  i  -ihiii  :i-  lie  liegari  the  preircribed 
(lilt  anil   lia<l  iiut  iitiiT  rei'Mcri-il. 

I',\aiiiihatiiiti  ut  llie  lie^nt  -hnwi^il  ilie  eiKiiliiinji  uiLchanged  ex- 
ceptimr  I'eiiidarly  inferim-ed  lieiweiu  every  twn  vijiornns  cardiac 
sy-idle-.  uere  iwn  iVc-lilc  ci ihtraeliioi-  tliai  prmliu'ed  jialpiible  and 
vi-ili|i'  -mall  |(iil-iiriiiii-  In  itii'  rii;liT  eniiininji  rarutid,  as  well  as 
weak  lieai'l— niiiiil-,  bm  no  |h  I'l-epi jhle  railial  pnise.  The  actual 
hcari-r;nc  wa-  liiei'efnre  7>,     The  -nbjiiined  -pliygmoiiiriiphic  tra- 
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cing  (Tig.  05)  wns  tiikcri  \>\  Dr.  Kilwiir'l  F.  Wcllt-s,  and  is  by  him, 
g  competent  judge,  considered  entirely  iiormnl  except  in  rate. 


Thfi  conclntiions  to  which  I  inn  furi^fd  by  this  cusp  are  the  fol- 
lowing: 1.  That  this  singular  cardiac-  actifm  is  nornml  tti  tbU  in- 
dividual, and  ihat  it  is  tmly  its  irn-fnibirity  ibiit  occasions  syiup- 
toms  of  any  kind.  -2,  That  this  irregularity  was  of  an  anto-infec- 
riiius  urigiii,  due  citlii-r  In  ilic  |iroduciinn  nf  Icucnninincs  or  to  tlie 
inllucncf  «i  <'iinKti|iariciii  on  the  viigM>  up  hoirl-niiisdc  ocIIk,  fur  on 
this  new  dietary  he  has  had  two  or  more  howel  movemputs  daily. 
3.  TiiHi  ilii-  Icniiin  is  ii  niiltl  aortic  stenosis  together  willi  a  iriitnil 
defrct,  (if  ihe  exact  nature  of  which  I  niri  nnt  certain,  lint  n;* 
I  feel  sure  that  at  niy  last  cxniiiinalimi  T  dctectcil  a  very  .'Imrt 
prei*y!«toiic  thrill  iiiul  innnnur  as  well  as  an  apex-systolic  murmur, 
I  am  iiiclihcd  t<i  thr-  •ipinlnri  tbn'  lli'-re  is  liorli  nur rowing  iind  ro- 
gurgitalion  a!  the  mitral  •j.-tiuni.  Why  this^  combined  lesion  does 
not  occasion  secondary  sigti*  and  symptouis  nan  only  be  osphiincd 
on  the  liyjirithesii  rliat  the  defei'ts  arc  slighter  than  would  he  !?np- 
poscd  from  till?  cardiac  tindingv,  partii-iiUirly  the  inteimily  ol'  the 
niuriiiiin>.  'I'lu-  pcc'iiliiirity  of  In-  rioniial.  or  at  leai^t  seemingly 
normal,  cardiac  action,  is  §fill  inexplicable  The  syrnploins  in  this 
case  do  not  as  such  bcloni;  to  tin-  itsiiid  bii-tnry  fif  aortic  slenn^is, 
hut  are  here  uarratcd  bccaui-c  tlicy  may  be  remotely  referred  to 
the  valvular  lesion  and  illustrate  the  vertigo  sni<l  to  be  sometimes 
dependent  ujion  narrowing  of  the  aortic  oslinm. 

It  is  apparent  lhat  the  dcvtOopmcnt  of  subjective  symptoms 
is  determined  by  olhcr  cnnditioti>  tbnti  llic  Tiierc  existence  of  anrlii* 
*tenowi.s.  Thcv  depend  upon  either  disordered  or  ilcticient  canliac 
action.  When  at  len(;lb.  eiilicr  in  consctinctiee  of  overstrain  or  of 
extreme  narrowing,  the  left  ventricle  bcgiii:i  to  manifc.'it  inade- 
quacy, dijatatiun  sets  in,  and  it  is  no  longer  able  to  coniplclcly 
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empty  itself.  Sjinptoms  of  stasis  back  of  the  point  of  constriction 
now  appear.     Left  ventricle  weakness  may  be  sliown  by  feebler 

sjritoles  and  a  more  rapid,  even  irregular  pulse.  Always  small  and 
of  low  tension,  it  now  becomes  still  emptier,  and  at  the  same  time 
more  rapid  than  formerly. 

When  in  the  course  of  time  dilatation  leads  to  relative  mitral 
iii^utKciency,  the  elinieal  features  become  those  of  mitral  regur- 
gitation in  an  intense  degree.  Even  before  things  have  reached 
thi:;  grade,  however,  the  patient  has  noticed  more  or  less  breath- 
It'Ssiiess  on  exertion,  and  it  may  be  also  attacks  of  palpi- 
tation. 

If  now  the  heart  is  carefully  percussed,  it  is  found  that  the 
right  ventricle  has  increased  in  size,  while  there  are  in  addition 
signs  of  engorgement  of  the  general  venous  system.  Thia  condi- 
tion may  last  for  months  before  relative  mitral  insufficiency  be- 
come:^ ]irononnced,  but  as  a  rule  the  condition  grows  more  or  less 
rajiidly  worse  and  the  individual  is  no  longer  able  to  keep  about 
bci'iiiisc  uf  dyspnii'a  and  congestion.  A  mitral  systolic  murmur  is 
added  In  that  of  the  aortic  stenosis,  the  right  ventricle,  feeling  the 
strain  <if  ]mhuonarv  congcwlion,  begins  to  jiulsate  in  the  epigas- 
trium, llie  <.-ervical  and  superficial  veins  swell,  the  liver  grows  pal- 
]\:\\-]v  and  tender,  the  nrinc  becomes  scanty  and  concentrated,  and 
Ht  !;i^t  ii'tleiiia  makes  its  ap]icarance  in  the  feet  and  ankles.  The 
ca^^i'  lias  iiuw  lipconie  converted  into  one  of  mitral  disease  in  the 
sla^e  iif  broken  eom]ien*atimi. 

When  llie  mitral  oritic-e  -^liares  in  the  dilatation  of  the  ventricle, 
tbi'  eii-iiin;^  reiinreiiiitii'ti  act-  a-  a  -alVly-valve,  tlie  same  as  in 
e:i-e-  mI'  am-iii-  iiieniiipiteiK'e.  atid  aetiniily  -i^rve*  to  prolong  life. 
?\.i|  iiilV(i[iiiii[|y  tile  -trail the  ri;;bl  lieart  leait:*  also  to  rela- 
tive iiiiii-].i>l  ]eak;i,i;e.  atal  we  li:ive  the  -ii;n-  of  llial  lesiiui  added 
to  tli.i-e  mT  riie  ai.itie  and  iiiitfal  defeet-.  WlieTi  tlii-^  -tatc  is  reached 
till'  [^MHetir'-  -iitleiiii;:-  ave  el'teii  extreme,  and  may  be  protracted 
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suiuplivp  stpp-soii  compelled  her  to  reside  for  mniiy  niQiitbs  at 
coiiaidiTaWe  attitude,  (_iiiiiig  witli  liiin  fir'it  to  Colorado  Sprin, 
(6,ono  fi'i't),  shu  tlierc  suffered  iiitpiifiely  fioiii  .'*liortiiOM  of  Iroat 
so  that  tiiey  were  nl.ligfd  tu  liiki-  up  tliuir  retidencp  in  the  Pec 
V«llc_v  at  u  height  of  ahout  2,5UU  feot.  Even  there  *ho  was  m 
able  t.i  walk  wiUnnit  CHrisidi'i'iiI'li-  itvsjmii'a, 

AfltT  tlie  death  of  the  young  man  ihU  liidy  went  abroad,  ar 
in  Kiiropc  ^ouglit  niedk'ul  adviee.  She  was  advised  to  take  u  cour 
ii{  biiihs  nndor  Mr.  Srb.itl,  iit  Uinl  \iiuliciui,  and  wliih>  there  Ii» 
lior  lirsl  violent  attafk  of  an.uiiia  pectoris.  Thi;*  followed  one  i 
her  baths.  Xo  speeiid  lieiielit  wat^  produecd  by  the  bulneologic 
treatment,  and  she  returned  to  Ainerira.  IJiiriiig  the  winter  i 
1SH7  unci  ]S!IS  -.ho  jiu-^i^ed  tlirouf;li  an  allack  of  ui/ute  nephritis.  In 
when  T-lie  cnnHiilted  irie  ilu-  nrini-  .-b""*'d  no  ulbuniin  or  other  a 
normal  fiiidinps.  The  heart  was  greatly  enlarged,  bnt  eompens 
tion  wiw  -I  ill  fair.  That  *ninnier  she  bad  a  violent  uttaek  of  angit 
following  a  fatiguing  walk  ai-rosc  a  very  uneven  nieiidow,  nil 
thereafter  was  never  again  well. 

When  I  saw  her  in  the  full  I  considered  it  neecssiiry  to  confir 
her  to  bed  for  a  nnnjber  of  weeks,  and  wlien  at  length  ^he  was  pe 
niitlfd  to  get  up  she  was  still  obliged  to  remain  on  one  floor  and  I 
move  about  with  great  slowne*i.  The  ttction  of  the  heart  did  m 
quieken  niueh  under  exertion,  hnl  the  pulse  grow  very  feeble,  tl 
veini'  of  the  neek  swelled,  ji.nd  slie  breathed  with  evident  diHienltj 
She  liad  I'evenil  severe  anginal  seizures,  which  will  be  de>eHlied  1 
the  arliele  on  Angina  Pectoris.  Strength  was  gained  with  grei 
slowness,  and  she  wa:)  nin-ly  free  fr-mi  more  or  less  eiirdiue  di^tro* 
This  t<"'k  ibe  form  chieily  of  breaihlessiiese,  distention  of  the  al 
doinen  by  llatns,  and  hepatie  eungestiun. 

There  WHS  never  any  n-denui,  hut  ibe  ankles  often  felt  swolle 
and  r-tiff.  She  pasned  the  summer  of  Isiiy  at  the  seashore  nndc 
the  eare  of  my  friend,  Mr.  Kdwanl  ().  Ulis,  of  Mostoii,  and  in  th 
antninti  returiieil  no  worse  bnt  apparently  no  better  as  regai'de 
her  heart.  All  these  months  she  ha<l  been  kepi  oii  approved  eiirdia 
tonie*  and  was  frequeiilly  idilii;ed  to  resort  to  hydragugue  eatlia 
tie*  beeanse  of  the  relief  they  afforded.  The  ensuing  winter  wi 
a  hard  one  for  her,  Hf  *he  was  nioi*t  of  the  lime  eonfined  hi  lit 
aparttllcuts  in  the  enre  of  a  trained  nurse.  This  wasneej^^ 
reuixii  of  llie  no>viiliilitv  of  an  aiii>in(i 
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night  she  would  sometimes  a^vake  deathly  cold,  in  a  drenehing 
sweat,  liinJ  feeling  extremely  faint. 

TJie  pulse  at  these  times  wus  small  and  feeble,  and  the  eoun- 
tenanee  was  blue.  Prompt  Htimiilu(iou  relieved  her,  but  not  al- 
ways apeetlily,  for  it  seemed  as  if  abstirpiion  from  the  stomneh  was 
Blow,  iuid  lienee  resorf  was  hail  to  hy(Hiden<iicB  of  -j-j-ji  of  nitro- 
glycerin, fotlowdl  at  onee  by  heat  ti>  the  eurfaee  aad  diffusible 
Btimulanls.  Ituring  that  winter,  and  indeed  I  may  say  most  of  the  j 
time  for  nearly  three  yearn,  the  piilae-rati'  did  not  vary  miieh  from 
96,  siiikiof;  as  low  as  90  when  she  was  at  her  ht^t.  and  when  at  her 
worat  rising  to  105.  I  believe  that  on  a  few  occasions  I  noted  a 
few  beats  less  tiian  90,  usually  regular.  As  a  general  thing  (he 
pulse  was  tf-nse,  and  pxacerbatlon  of  symptoms  was  invariably 
preceded  \>y  a  notieeable  inerease  in  its  hardness. 

Tliis  patient  was  mueh  distressed  Ity  frightful  dreams,  from 
which  slie  awoke  with  a  start  and  a  feeling  of  faintness.  She  was 
also  faiiily  startled  by  unexjiwtcil  noises,  altboufih  she  apjx-ared 
to  have  her  nerves  under  good  control.  Insoninia  was  very  dia- 
tressiiij:,  and  yieldeil  to  nothing  so  well  as  to  hypnotism.  She 
bad  t"i  III'  cxtri'ioely  carefol  in  dirt,  for  at  times  ever\-thing  seemed 
to  croiitc  gaseous  disteiilion  of  tin-  stoniaeb  and  bowels  with  imme- 
diate aggravation  of  her  dynpnu'a.  During  that  winter  relative 
ineoniprteuee  of  the  mitral  valve  became  constant,  and  every  now 
and  liicii  trico'^pii!  rogiirgitalion  was  aiblcd,  Even  witbf'Ut  actual 
leakage  of  the  tricuspid  valve  the  cervical  veins  remained  much 
distended  and  at  times  caused  pain  by  their  pressure.  I  have 
since  noted  painfnl  swelling  of  the  jugulars  in  another  patient,  but 
;is  a  rule  have  not  known  patients  to  complain  of  actual  pain  from 

tllis  IMll^l'. 

WlicTirvcr  an  attojojit  was  made  to  invigorate  the  circulation 
by  iiiti-jcji-rabli'  duses  of  digitalis  or  other  cardiac  tonics,  this  pa- 
tiriK  l)ci'ati(c  ainioycd  by  a  feeling  in  tlic  heart,  which  she  charac- 
Irii/Ml  -.ly  "  |"ioTiiliiig."  -11  rbat  the  iroatnient  finally  settled  donii 
In  :\n  iiltcmpt  In  ki'i|i  iliiwii  |in!-e  li'iision  and  stasis  by  means 
•  4'  iiin-nplyi'irin  and  r;iiliartii'-,  \iiili  strychnine  and  caffeine  in 
^iniill  tmir-li'iiu'ly  liu-es,  and  rari't'iil  foeiling. 

'I'liiis  \M'i-k-  'lnii;i:i'il  itiii.  iiinnrli-.  sjiring  i-anie  and  passed,  the 
ln-aliil  icrui  was  at  band,  willi  its  tbumlfr-slnriLis.  for  which  she 
jii.ssc-sed  an  uiiciiniroliablo  jibobin,  and  she  was  again  sent  down 
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to  Dr.  Otis,  Ht  Rye  Bcucli.  Jiy  full  licr  ooiidition  grew  so  threat- 
ening fi'imi  ciirilinc  tliliitaiiim  and  visceral  oriiigostion  that  she  waa 
not  ;il»lf  lo  rfluru  lo  (_'lii(.'an(j  until  Thaiik»siving.  When  at  last 
shf  wiw  able  to  iimkt-  tlic  joiinicy  ami  reai'lit'd  home  I  found  her 
in  a  deplnrulilp  state.  Hoth  auriciilo-ventriciilar  valves  were  leak- 
ing, anil  tliL-  livLT  WHS  finTinonsly  iiii.Tcaiit'd  in  (-izf.  The  lungs 
were  so  ronge^leii  ihiiT  she  was  LariissL'il  iiv  a  freiiiu'iil  congh, 
which  cnmptetely  exhausted  her,  miulc  the  face  actually  purple, 
and  eiiuse<l  lier  to  f:;asp  fnr  liri-atJi  fui'  many  minnlL-s. 

The  dittifult  rijiiiiiiiii  Mii^  oflfH  lilcicdy.  cir  if  hdi  aehially  san- 
guineous was  made  ii]i  of  thick,  Kuigh  broivnish  nmcns.  The  haaea 
of  the  hinj's  were  dull,  and  everywhere  were  copious  moist  and  dry 
rah's.  Ileruiii,  i«ti-yeliiiiiie  liy|n»K-ntiifully,  (.■ucvKf'i"'  eulliarsiti, 
an<l  apomorjihine  in  J-gniin  <]^^^c•s  a1  hut  pulled  her  nut  of  her 
deeperate  couditioii,  and  by  C'hriatnias  she  was  reasonably  coin- 
forlidile.  She  wu*  ipbligcd  lu  roniain  in  bed,  however,  or  to  ex- 
change this  for  an  invalid's  ehair.  Whenever  she  made  this  effort 
lier  pulse  grew  weak,  the  veins  distended,  and  she  was  unable  to 
spojik  for  a  uiinnti-  or  two  on  aeeiiunl  of  »hortnes»  of  breatli. 

Tlie  fxcilenif'Tit  nnd  fntitriic  of  the  Iioliihiy^  nearly  used  her  up. 
Her  cough  returned  with  inereaised  viseeral  liyperivinia  and  be- 
came so  freipienf  and  distresBinp  that  it  could  only  bo  controlled 
by  Iiyi>oderniie  aiUuini.'^tralion  of  hydroeblorate  of  heroin  j^j  of  a 
grain.  This,  liowever,  nfler  a  flay  c.r  two  produced  nausea  and 
vomiting,  and  then  I  aetniilly  ffared  the  strain  of  enie-iis  would 
make  her  heart  slop  beating  altogether.  Aft  it  was,  afii-r  oaeli 
vomiting  ^pejl  :>he  sank  haek  on  iier  ]m1!ows.  blue  in  the  fare,  gasp- 
ing fnr  breath  and  loo  exliausteil  to  speak,  while  the  perspiration 
8ini]dy  jioured  off  of  her. 

At  length,  however,  things  mended  somewhat,  and  if  not  rea- 
sonably conifortablc.  -be  was  iit  least  not  miserable.  Then  albu- 
luin  iind  eit^ts  nppe.-ired  lu  ibe  iiritie  in  large  nmounlH,  and  lliis 
patient  sufferer  Ix-gan  to  fail  slowly  but  steadily.  By  the  middle 
of  January  it  beeanie  necessary  lo  resort  to  slininhiting  injections 
of  morphine  iirid  iitropine  to  keep  off  Ihe  liurrilile  sensation  of 
fainting  whieh  look  possession  r»f  her.  Stryehnine  was  increased 
to  the  limit  of  tolenition,  and  in  addition  hyjioderniies  of  n  grain 
<if  voleriauiite  i<f  enlTrine  wi-n-  iiNo  given  every  two  liours. 

Stasis  became  so  distressing,  although  unlenia  was  never  a  very 
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marked  fennire,  tliat  cathartics  became  a  daily  necessity.  I  recog- 
nised that  the  morphiup  was  a  twcx-dgc-d  sword,  inorctuitig  th© 
danger  of  um-ititH  and  iiiist-tling  (lie  sUiiiiach,  while  at  the  same 
time  affording  her  relief  from  positive  misery,  and  therefore  it 
was  not  withheld.  Ai  length,  townrds  the  end  of  February,  ihin 
boon  bconme  »o  necessary  that  more  than  a  grain  a  day  was 
administered.  This  sufferer's  t-raving  for  stimiilHtiun  be- 
came most  urgent  iiiid  diiitrtssing — so  nnich  so  that  whenever 
the  eiTect  of  the  stimulants  passed  off  ■i\ie  at  once  felt  a  ter- 
rible sensation  of  dying.  Of  eoiirse  this  coidd  not  be  Itepl  np 
for  long,  and  finally,  five  days  before  her  death,  the  stomach 
gave  out.  Whether  owing  to  the  morphine,  to  the  gai^tric 
hypem-niin,  to  irritation  of  the  nen-e-centres,  or  nm-mia,  I  am 
not  able  to  say,  the  \'omiting  became  incessant  except  when  she 
was  under  the  influence  of  large  dos«i)  of  morphine,  tii  often  M 
every  five  limirs. 

There  actually  seemed  to  be  no  circulation  at  times,  aa  judged 
by  the  slate  of  tlie  venous  system,  and  yet  that  poor  heart  kept 
right  on,  heating  105  times  a  minute,  and  for  the  most  part  regu- 
larly. It  seemed  as  if  the  end  must  come  at  any  mouient  through 
diastolic  arrest  of  the  organ,  and  yet  merciful  death  was  withheld 
for  five  weary  days.  At  length,  forty  hours  before  the  struggle 
ceased,  I  stopped  all  medication,  except  what  morpliine  was  actu- 
ally required  to  prevent  unnecessary  suffering,  in  the  hope  that  by 
so  doing  the  end  might  be  hastened.  Still  that  heart  went  on, 
although  gTft<liiany  growing  weaker  and  weaker.  Twenty  houra 
prior  to  death  she  sank  into  coma — merciful  coma — and  at  five 
o'clock  in  the  morning  the  sufferer  suddenly  gave  a  Ultle  giup, 
there  enme  a  gush  of  blood  to  her  lips,  and  all  wa.'<  over.  Death 
was  probably  due  to  pulmonary  apoplesy.  in  consequence  of 
sudden  arrest  of  the  left  ventricle  an  instant  before  that  of  tbe 
right 

No  excuse*  are  offered  for  the  detailed  narration  of  this  case, 
since  I  believe  it  is  highly  instructive.  Two  years  and  a  half 
elapsed  between  the  time  this  patient  first  took  to  her  bed  and  her 
death,  and  during  all  the«c  thirty  months  it  was  one  unecasin|> 
fight  against  the  inevitable.  The  original  defect  at  the  aortic  ori- 
fice became  converted,  so  fsr  as  symptoms  were  concerned,  into  a 
mitral  and  tricuspid  regurgitation;  but  with  this  difference,  thit 
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the  aortic  narvmving  absohilely  prechuJeil  all  jinssibility  of  over- 

foniing  tbe  Jilatiilion  (if  llie  left  vcnlriclo  and  (be  flosing  of  the 
mitral  vulves.  Every  uuw  ami  ngniii  ircHinK-nt  closed  up  tbe 
tricuspids,  but  nothing  could  restore  adequate  flrterial  eircula- 
tlon.  Tlic  nioie  one  tries  in  sueh  eases  to  force  tbe  left  ventricle 
to  conlraet  energcticall_v  the  more  is  ila  dilatation  likelv  to  be 
increase J. 

In  tills  ease  ihere  was  another  element  that  bad  to  be  leekoiied 
with — nainelv,  ibc  iingina  [Mfclopis  iind  tlie  prnbalile  degeneration 
of  (lie  niyoeardiiim  resiilling  fruiii  The  eiiniine  iticbicmia  that  led 
to  the  angina.  From  the  start  I  foresaw  ibe  iiievilahle  result,  and 
we  "Illy  jail  up  as  gimd  a  fight  as  we  could. 

Fhyaical  Signa.- — In.-ifH'clion.- — In  niofft  ca^e*  of  aoi-tic  steno- 
BIB  there  '}•,  iiuiliiiij;  ill  tlie  piitient's  Hp)icaranee  to  uttriiet  attention 
unleisa  it  be  some  degree  of  pallor,  C'vanosiii  is  not  present  so  long 
as  eoriipcnKalioii  is  prei^ned,  mid  therefi-re  when  oliserved  it  is 
indicative  either  of  some  associated  lesion  or  of  cardiac  inade- 
(piacy  tliiit  [\B^  led  to  atasis.  Thf  chief  value  of  inspection  lies  in 
the  fuet  that  it  cnaMes  one  to  detect  the  Iwiition  of  tbe  apex-beat. 
This,  in  consetpienee  of  ilie  liy]>erlrii|)liy  of  flii?  left  venlriclo,  ia 
seen  disjilaced  downward  and  niiiward,  the  extent  of  displace- 
ment depending  iii"'n  tbe  de;rree  of  hypertrophy.  In  thin 
individiial->  with  iimad  intercu^tal  e-jiaees  there  !:»  sciiiietiitie-:  a 
diffused  lifting  of  that  portion  of  ilie  cbetit-Widl,  overlying  tbe 
left  vcniriele,  hiil  ibis  is  rarely  so  prune  mi  iced  as  in  aortic  rt-gnr- 
pitation. 

Pill  I'll!  ion. — Tlie  hand  laid  iipun  the  priveiirdia  perceive*  ft 
slow,  bn-ad,  heaving  impnlce.  and  at  once  rei^eives  the  impression 
of  a  powerfnlty  contracting  orgiin.  I'alpaticm  is  eonsecpienlly  a 
valuable  means  uf  exaniiimiidn  by  enabling  one  ti>  judge  of  llie 
eoniraclile  energy  of  the  left  ventricle.  In  corpulent  persons  the 
thickness  of  the  thoracic  parictr-s  may  conceal  the  real  force  of 
llie  apex-hcHt,  hnt  as  a  rule  feeldencss  of  tbe  impact,  even  when 
the  apex  is  disjdaced.  is  a  token  ibal  dilatation  of  the  ventricle  is 
weakening  its  systoles.  Furtln-nnore.  in  many  cases  of  iiortio 
narrowing  careful  palpation  of  tbe  base  of  the  heart  detects 
a  thrill  or  frcmissemcnt  at  sonic  point  along  ihc  conrse  of  the 
aweniling  aorla.  This  is  generally  in  the  second  right  inter- 
apace  close  to  the  edge  of  the  etcrnum,  but   It  may  he  on  tbo 
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lilt' lift  built*  or  in  llic  lliinl  iiiCer.-ipaco,  iiiiiiiciliately  nt^jninitig 
the  left  sternal  IiomUt.  Thf  iiitfiisily  of  this  thrill  is  variable, 
but  its  rbvtliiii  IS  al\vfl,vs  systol i l'.  It  ia  iieedliw*  to  rc-iuiiKl  the 
n-itib-r  ibiit  ibis  vibnilinii  is  tin-  ].iil]mble  rxjjreBBioii  of  eddies  or 
(.■iirrciils'  in  Ilic  blmni-struuni  iifler  il  bas  pu^«».'d  tbn  puiut  of  WU- 
strietioii. 

'I'lie  jnilse  of  aortic  slcnosis  is  small  and  n*nii!ly  weak  in  con- 
»e<]iienri-  of  lIiL'  diniiniKion  in  llif  uinotint  of  lilimd  cjeciod  from 
tlio  veiitrirle.  Its  sixe  tliiTi- 
fore  fnrni4iGa  some  indication 
of  llie  di.'firi'f  iif  sli'iii.i"is.  So 
lony  as  ibe  uiym-ardium  is 
hcnlibv  inid  foiiipensiitory  by- 
perlnii'liy  in  niiiintiiini-il  tin.- 
pulse  i*  regnbir,  and  in  rate  is  s'eiierally  soiriewlial  Iwlow  tlie  nor- 
mal. Ai'eiirdiiij:ly,  tui  imdiHL-  aecclcralion.  or  an  irrepdartty,  or 
intyniittence  of  llic  pulse  is>  a  si^n  of  wcalvneKn.  If  aortie  incom- 
pL'li'iiee  is  assiH'iali-d  tin-  pulse  is  likely  ro  lie  nmditied  in  aecord- 
iiMi'L'   «'itli   rill'  i.-liuniii'-i'-  nf  lliiit   lesion.     Tbe  sphygimigraphie 

inieiTi{;  ()f  uorlie  stenosis 
allows  rjitber  distinctive  ehar- 
jicfers.  Tbe  fliiijditnde  is  not 
^reat,  llie  line  of  Hi<«en1  is 
obli(|iU'.  the  siiiuniit  rounded, 
llie  de-ec-uf  fjradual,  and  tbo 
H-eoivlary  waves  indistinct. 
Tlii-^e  ehiirneters  arv  «bown 
in  Fip,  (Hi,  ivliieb  is  tbe  co|)y 
i.f  a  triU'iiii;  obtained  from  one 
of  my  |iali(-nls  wlnj  presented 
liie  si^s  of  pure  iind  uncom- 
pliiviii-ij  narrnwinp  of  the 
i-iiuni.  Then-  being  no  dius- 
i"lie  ninrniur  of  regurgim- 
tion,  and  ilie  left  ventricle 
liyperlro[i!iieil  wiili  very  liltic 
dibiliiiiou. 

/•emutaiOH.— So   long   as   eoni]Mrn<ation    is    pre*ervcd,    deep- 
seated  eurdiue  diilness  i*  inereased  towards  iht  left  and  downward 
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4o  an  extent  comniensurate  with  the  degree  of  lefl  ventricle  hyper- 
tivi]iliv  I  Fit:,  i!").  It  i«  only  wlicn  fiiilinc  rniripensation  lins  led 
to  imlnioiiary  wmgeiiriuii,  i.ir  wlit-n  aortiu  slenosis  is  united  with  a 
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Fi'i. "".»,— BiimiH  or  Aobtio  'niirrnrfTH-K  Mcbmifb. 


uiilriil  <U-foi.'t,  lliat  jh- re  nation  (Iclivts  iiny  iin'ivude  of  absolute  nnd 
relative  I'lirdiac  diiliiess  l<>  llie  riylit. 

Auscullnlioii. — The  first  sound  at  the  a|>ex  is  u]it  lo  Iil' 
dull  iiud  ntiitiicd  in  (-'itisi- 
(juence  'if  the  |)n'|iiiiidiT;iiif(' 
of  itg  innseDlur  eleiin-ut,  wliilr 
the  ncennd  tone  i;.  liki'ly  to  be 
enfecMed.  Over  tli«  base  of 
the  heart  in  tlic  aartie  area 
the  enr  ])ereeive^  a  iiiiinunr 
which  h  iiyiK'lininon*  witli  the 
firat  ^onnd,  and  is  tlierd'ure 
aystolie  (Fipa.  OS  and  0!i). 
Ill  |inre  sieiinsia  (hero  i»  <iidy 
this  one  brnit.  but  not  infre- 
quently there  is  ul«)  a  ilin.*- 
tolic  munnnr  due  to  acenni- 
pnnying  aortic  rcfinrfriiiiiinii. 
The  systolic  ninrnmr,  like  ihe 
thrill,  ia  of  \-ariable  intensity, 
••0. 
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but  as  11  nile  it  is  heard  with  great  distinetneBs,  and  is  of 
harsh  or  gnitiiif;  quality.  Its  direction  nf  propagation  is  with 
the  blood-stream  upward  into  the  neck,  and  it  is  not.  rare  for  the 
bruit  to  be  audible  in  the  left  interscapular  region  atong  the 
course  of  the  descendinp  aorta.  In  exceptional  instances  when 
verv  intense  it  is  heard  throughout  the  pnecordia,  particularly 
upon  and  down  the  sternunj,  being  sometimes  most  distinct  in  the 
left  third  interspace  over  the  anatomic  Beat  of  the  aortic  valves. 
The  iMiinnnr  generally  replaces  the  first  tone  at  the  base,  and  when 
the  valves  are  too  stiif  and  thick  to  close,  the  second  touc  iu  the 
aortic  area  and  in  the  cervical  arteries  is  wanting  or  so  enfeebled 
as  to  be  merely  a  rudimentary  click.  Consequently,  in  those  casea 
in  which  the  aortic  second  sound  is  retaint-d  in  its  normal  intensity 
and  clearness,  this  fact  suggests  the  possibility  that  the  oljstruc^ 
tion  is  situated  in  the  conns  arteriosus  or  at  the  ostium,  the  valves 
thetrisclvfs  being  but  slightly  afEected. 

Diagnosis, — As  a  general  thing  there  is  lint  little  difticulty  iu 
diaf;nu>iic:itiT)f;  the  disease  in  question.  The  conjunction  of  signa 
of  left  ventricle  liyiK-rtrophy  with  a  systolic  murmur  in  the  aortic 
area  and  enfrcblemcnt  nf  the  second  lone  at  the  right  of  the  ster- 
num, is  lis  a  rule  sntficient  evidiaice  for  its  <liagnosis,  particularly 
if  the  person  is  under  forty,  and  furnishes  a  history  of  a  preWous 
attack  of  rbciiniiiti^m.  There  are  three  conditions,  however,  that 
mn^t  be  dilffrentijitcd  Ml)  sclerosis  of  ilic  unrla  or  its  Viilvcs  with- 
out olistrnction,  (H)  aortic  aneurysm,  and  (3)  an  accidental  mur- 
mur, often  called  anscmic. 

In  favour  nf  arteriosclerosis  are  the  following:  Middle  or  ad- 
vnnvi'd  aire,  stifTciied  peripheral  arteries,  accentuation  and  ringing 
quality  I'f  rlie  imrtic  >ccoml  sound.  The  left  ventricle  alone  may 
he  hypcftniphicil.  but  in  most  cases  the  whole  heart  is  enlarged, 
A  lli^l'lry  lit'  -v)ihi]is  as  against  inflaitiniatory  rheumatism  also 
inalic-  .rniii;;ly  fur  sclerosis  instead  of  stenosis.  The  difficulty  ia 
still    fiti'ilirr    increased    by    the    eimsiiii-riUinn    tliat    degenerative 

cliaH;;r-  iiiiiy  Irad  Tu  TiarrowiiiL'  nf  il rific<'  in  iitie  wav  or  an- 

otbir,      <  'iiii-ii|iiiiiily,    a    |ircri-n    ililiVrMiiial    iliagnosis    between 
tlii'-<'  fuo  i|i-cascs  caniint  idwav-;  be  i(i:ii|e. 

A-;  rciiiu'il^  an  aortic  aneiirv-ni — evi-i'v  niie  knows  that  when 
ibi-;  is  -!iiiill  it  i-^  often  inipfi--^ibli'  "f  detecfinii.  vet  the  following 
ililTei-ejitial  |iiiitits  may  be  stati'il;   Tlie  |ialient"s  age,  being  fortv 
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or  more,  a  lii«tory  of  svpliilis  or  of  injiirj'  or  strain,  sliff  arteries, 
svmptoina  f>f  prffsiire,  as  pain,  ilv-ipiifta,  ami  cough,  inetniality  in 
the  size  of  the  piilefs  of  the  nfck  and  up|)er  extremities,  displace- 
ment rather  thiin  hvi)ertrophy  of  the  heart,  pulsatioii,  particularly 
if  expansile  ami  ennihineil  with  bulging  in  the  aortic  area,  cironin- 
scribcd  dulne^s  ovvt  the  inaniibriiiiii  ^terni  or  at  either  siile,  and 
ill  ndditit'ii  to  the  jtystolie  noriie  niiinniir,  a  lioimiing  second  tone 
that  ifl  not  qnite  pure  or  is  accompanied  hy  a  faint  bruit.  If 
doubt  is  *lill  entertfiined,  resort  rlimild  always  he  had  to  llie  X- 
ray.  Imleed,  it  ihis  irn-atis  df  diiigiiosis  i»  accessible,  it  ::ihonld  be 
appealed  to  for  confirmation  in  all  cases.  Mediastinal  tiimonra 
pressinfi  on  the  aorta  are  so  rare  that  they  will  not  be  considered. 

If  all  the  *i);iia  of  iitieiiry-tm  just  incntinncd  were  present  jn 
every  case  a  differeiuinl  diagnusis  wonld  nut  be  dittieuti,  but  nn- 
forliinatcly  such  is  seldom  the  case.  I  recall  h  patient  in  tho 
wiirdu  «i  (.'iiok  County  Ilnspitu!  wlm  pvcMi-n ted  a  cdiLJiini'iiini  of 
signs  ihat  remlered  the  cnndition  of  bis  aortic  orifice  a  ."nhjecl  of 
much  controversy,  and  owing  to.  his  departure  from  the  hospital 
were  never  cleared  up.  In  this  ease  there  was  a  history  of  syn- 
copal attnckM,  and  tbiw  fiict,  it  wnsi  ar^^ned  by  soitie.  made  strongly 
for  sienoMis.  On  the  otlicr  band,  I  felt  (|nili'  certain  of  a  circinn- 
Bcribed  area  of  doep-seaicd  diilncss  in  the  first  interepace  close  to 
the  right  wtenial  uiiirgin,  and  therefore  believed  the  condition  W09 
more  likely  an  aneurysm. 

Lastly,  an  accidental  niumiur  in  the  aortic  area  nuy,  when 
occurring  in  the  yonng,  give  rise  to  the  ;>n»|iicion  of  a  sicno*i*. 
The  error  can  he  avoided  by  atteiitinu  to  the  f-dlowing  puiurs:  Tho 
absence,  it  iniiy  be,  of  a  rlienniJilir-  bi-torv,  the  sex  llhe  [latieuE 
ln'ing  most  freiiuently  a  female,  in  wlmm  nurtie  stenosis  is  cuinpara- 
tively  rarel,  the  absence  of  left  veniricle  hypertrophy,  retention 
of  the  aortic  «'Coud  eonnrl,  the  presence  of  other  accidental  niur* 
niiir.''  ill  other  area:*,  as  piibannary  and  mitral,  the  .■'ofter  iinality 
of  the  raurniiir,  greater  frequency  of  the  radial  pulse,  and  the 
delcctiiin  of  ;iTiii'inia  in  i^oine  iinninccs. 

Prognosis. — Thi.'*  depend:"  upon  tlie  etiology  of  the  affection 
and  the  degree  of  compensation  that  lias  been  eatahlished.  If  at&- 
nosis  has  resulted  from  degencriitivc  changes  in  the  valve-!,  ihcro 
are  likely  to  be  ns-viciated  defect*  in  the  aortic  walls,  and  it  may 
l)e  in  the  coronary  arteries,  which  aeriouslv  affect  the  blood-supply 
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to  the  hpart,  and  hence  prognosis  is  corrpspondingly  unfavourable. 
UridtT  siiL'ii  fondilion^  con  i  pi- n  sat  or  v  liypoitropliy  cnnnol  lie  lunin* 
taiiifd  for  long,  even  if  it  has  been  develojied.  For  the  same  rea- 
son ilii'iv  cun  111'  l)iit  ^liijht  lio|>e  itf  its  rcinstatcnicnt  after  it  has 
oni'f  T^lnnvn  iiiilictitioii:^  iff  lircnkinp.  In  llipse  iiiipniiiiisiiij^  (.•usea 
tlic  assurance  eaiinnt  safely  l>e  given  that  giiddeti  death  will  not 
take  |dncr.  In  tliis  respect  it  presents  a  similarity  to  aortic  regur- 
giTiiiiiin. 

When  the  stenosis  has  Iwen  prodiieed  by  endoeardilis  in  the 
yoiinp,  the  Ijfc-prospct't  stands  in  *lirect  relation  to  the  degree  of 
naiTi'winf:  itnd  tbi-  perfect imi  r.f  c'litniionsiiti-ni.  Oases  uf  nitMleratO 
severity  may  exist  many  year?-  wiiliont  synipt-ims,  and  Ibe  patient 
may  Le  likely  to  die  of  some  iiitcreurrent  disease.  This  is  substan- 
tiated |iy  the  freijiieney  wilb  vvbit-li  aurtie  ulisiruelion  is  discov- 
ered [M'st  mortem  in  eases  in  wiiieli  its  esistenee  was  not  known  or 
in  noM-i*r  eimtribiUed  In  the  indiviilual's  deaih. 

WHien,  lidwever,  i'iiiii|ieiisiinnti  lias  onei>  begun  to  break  down, 
even  lli"iit:b  the  bcarl  iiin.-cli-  is  imi  ;:really  degenernted,  the  prog- 
nosis beeomes  nio?^t  seriniiv.  The  Inss  of  eom]H?D8alinn  is  due  to 
initiation  or  iiicn-iise  uf  dihitalion  in  cnnseqncnije  of  the  rcsiittaneo 
having  become  disproporiionaie  in  the  streiijrth  of  the  ventriele. 
In  niosi  in^ilanee*.  to  he  snre.  the  myocardium  of  the  ventricle  hail 
sutTiTed  i!r-L'eni-niii'iti  of  it->  cniiiniciile  I'lcmi-iiir.,  in  eonsequenee  of 
the  small  ^niitilv  •■(  blnnii   sent  In   (lie  eoronarv  artGries:  vet  bv 

I    J      I  «  r     m  * 

reason  "f  llie  pn>Kre-siv{'  nnliire  of  \\i<-  valvular  defect  the  ostium 
may  at  leiifjih  hivome  so  reiloi'i-d  in  >i/.c  thai  even  a  healthy  vcn- 
Irieiilar  wall  eaiinoi  earvy  on  aileiiiiate  coronary  circulation.  In 
either  cnntinsi-ney  It  is  out  of  ihf  iiueslion  for  the  i-ontriclo  to 
atriiin  di-vtdoji  prcd.imiiaiirnj:  and  «de()nate  hypertrophy.  Aceord- 
in^iv.  rln'  proau"-!-  is  very  dilTi-reni  t'l'^mi  iIl;ii  of  failing  compen- 
sation in  mitral  re{inrpifaii"Ti,  in  mIilcIi,  if  not  too  badly  lost,  it 
m;iy  !"■  vi'|"-aii'dl\    r''-tiiri'i!. 

Mode  and  CauBes  of  Death. — ytcnosis  of  the  aortic  ori- 
fice nirrhi  trriiiiiiulrf  In  siirtilcH  il'-iilh.  Certtiinly  it  possesses  no 
iiilii-rent  icmlencv  lo  such  an  end,  as  aortic  regurgitation  may  he 
said  to  jiiis-c*^.     In  nli-truefiuu  the  failiiifr  ventricle  tends  to  grad- 

niil.  not  -ndi!i-ii  dilaiaii mid  heiu'e  ihe  fatal  issue  Js  likely  lo 

come  through  tin-  rffccis  uf  progressing  stasis,  the  same  us  in 
mitral  defi-cts.     In  some  eiist-s  increasing  weakness  of  the  heart 
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endf  in  fnUl  exiiniiation  before  redema  and  transudation  into  tbo 

§erf>tia  cavitii's  beuoiiit'  miirkt'd.  Tlio  lusl  wtcks,  or  even  months, 
of  lifi-  Jiiiiv  iKvi.irditiglv  \n-  liij;l]ly  ilisfrcssiiif^  to  butli  jmliuiil  and 
friends,  iind  death  lie  welctmied  as  a  deliverer. 

Of  20  cases  of  aortif  stenoKis  IIiit-lL-dt  fimnd  the  following 
eaunes  of  ik'utli;  ('iirdiiic  nnThfnia  -2,  iniliruniiirv  |iliihini»  T,  [men- 
nuiniii  y,  manisnina  2,  piilnioniiry  -I'deiiia,  a|j'i|>lf\y,  iieiilirilis, 
broDchitifi,  emiihyseinu.  cnrcinoiiia.  ami  untiiiiiii,  oaoli  1.  It  ix 
iKitc'worlhy  iliui  l>ut  2.  <pr  '>.'■*  \»-r  (--enl,  were  iitiriliutidjli-  ■llrcolly 
to  tlie  heart,  while  the  remaiiiinfi!;  'JO  were  due  to  iutereiii'rent  dis- 
eases. It  is  also  iiiterei^iiii};  to  notL-  that  in  7  cuses  dciith  watt  iliic 
lo  pulnionary  tiibercnlimi!*,  and  that  thcicfure  aortic  stfinosis  uinv 
be  said  to  [irediH]JOse  lo  this  disease,  pr'ihjihly  in  conse(|iietn-e  of 
the  general  niiiliiTilrititui,  wliieh  i>  fiivnure<l  liy  <ilistriii-lion  al  tlift 
nortit!  oriHce.  This  finds  further  nirroboration  in  the  fnel  thai 
2  died  of  niarnsmiis  and  I  of  amvniia. 
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CHAPTER    X 
TRICUSPID    REGURGITATION 

This  is  the  most  fre'incnt  nf  llie  valvular  lesions  wliii'li  flffivt 
the  riglir  licart.  It  is  ilivisil)I<'  into  three  eiasses:  1.  Stnu-tural. 
2.  Relative.  3.  Miiseiilar.  Bv  the  last  two  is  meant  incoinpe- 
leni-e  nf  the  vnlv  dm-  either  fo  slrelehinf;  of  the  voiilncle  or  (o 
iiU'oni|ilete  enajiTalinii  of  tlie  eusps  from  defective  contraction  of 
the  ring  or  pupillarv  mHseles. 

Organic  disease  of  these  valves  is  one  of  the  rarer  cardiac  de- 
fects, and  when  foiiiul  as  a  ehroiiie  affeetiuii  is  pTerjilly  rotigeni- 
tal.  It  is  not  as  a  elitiieul  i-niilv  lliuf  Irii'iisjiid  insiitlieiency  ia 
rare;  it  is  only  the  stniciiiral  deformity  of  intianimutury  or  aclo- 
rotie  nature  that  i*  nire,  PoiieerntTis  'he  fr'H|iii.Tiey  i.if  rehitivc  Iri- 
fiis|)iil  regnrijitiiiiciu  (iihmiTi  say?;  "  II  i^  iiii'uriipanihly  the  most 
common  of  valvular  lesions,  and  that  the  reason  this  fact  is  not 
hroughl  out  in  stalisties  u|ion  llie  ri-lative  frequency  of  valve  de- 
fects h  to  1)0  fonnd  in  the  eirniinstanee  ihar  ineftni]ietenee  of  the 
Iricnspid  valve  iluc^  not  in  itself  seriously  ini|Jiiir  the  general 
cinnse  of  the  circulation,  and  it  is  therefore  often  found  among 
those  "hii,  iilthiiii^'h  iiiuler  treatiiieiit  for  viirir-u*  affections,  have 
no  cardiac  symiirnms.  It  accordingly  escajws  observation  uuleaa 
itspeeially  sought  for." 

This  is  a  remarkahlo  statemt-nt,  and  is  nl  wide  variance  with 
tije  opinion  generally  entertained.  Ii  would  seem  a  piece  of 
tenuTity  for  nic  li>  lake  is-iie  wilh  Gibson  on  this  point,  hut  as  I 
am  mil  willing  to  iieec-pi  Hie  jiresenee  of  a  systolic  whiff  in  tho 
tricuspid  area  as  conclusive  evidence  of  leakage  at  this  orifice,  I 
must  conclude  that  I  have  overlooked  this  regurgitation  many 
times  when  ho  wiulM  have  diagnosed  it.  Doul>tle-*s,  in  conse- 
quence of  the  readiness  with  whicli  the  safety-valve  action  of  this 
incimipetencc  is  brought  info  jdiiy,  there  may  numy  tiniec  bo  slight 
leak!*  that  are  nut  eunsiileraMc  eiinugh  lo  produce  po-'itiix  venous 
pulse  in  the  cervical  veins  and  liver;  but  this  is  a  matter  of  con- 
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jecnii*  rather  ihan  of  demonstralion,  and  one  might  argue  that 
the  miirnjur  is  duf  to  some  other  condition  than  uetual  r*!gur;gi- 
tation. 

Morbid  Anatomy. — The  obangee  disfovcrcd  at  the  trieni^pid 
orifici',  whitla-r  ih'v  (^■uiistitutu  a  structural  or  ii  relative  di-ftict, 
ore  analogous  to  those  at  the  mitral,  and  therefore  a  detailed  de- 
scription of  them  is  omitted.  In  most  cusca  in  which  the  iocom- 
pelenoc  is  owing  to  dcfwis  in  the  valve  it:'e]f  there  U  a  ponibina* 
tioii  uf  l*olh  regurgitation  an<i  ohstruction.  Consequently,  more 
Till  he  said  on  thU  eubject  under  the  head  of  Tricuspid  Stenusis. 
When  organic  changes  at  thiif  ostium  arc  cncountcrc<i,  thev  arc 
Ui>unll,v  aseoi-ialcil  with  lesions  at  other  orifices,  chiefly  the  uiitraL 

When  the  valves  in  question  are  relatively  iusufhcient  the  right 
Tcntricle  is  found  dilated  and  its  wall  thin.  The  trabeculir  are 
apt  to  show  evidence  of  hypertn>phy,  the  papillary  miisolea  of 
having  been  stretched,  and  the  \'alve-tlai>6  are  often  longi-r  and 
broader  thjin  normal,  in  consequcuce  of  the  prolonged  pre^ture  to 
which  ihcy  have  been  subjecteil.  The  auriculo-veutriculav  riug  is 
also  stretched,  admitting  more  than  four  Kngers.  The  right  auricle 
is  diiaTed,  in  some  instance*  to  an  cnonnou»  extent,  and  its  nor- 
mally thin  wall  is  still  thinner.  It  is  not  uncommon  also  to  find 
thai  the  distending  force  of  the  regurgitant  tiireani  has  induced 
more  or  less  dilatation  of  the  grc«t  veuon*  trunks  clow  to  their 
tenuination  in  the  auricle. 

The  myocurdiuiii  of  llic  I'eutricle  and  auricle  generally  fnr- 
nishes  evidence  of  pi-olonged  stasis  in  the  coronary  vein*,  or  of 
degeneration.  Finally,  there  are  the  associated  changes  in  ihe 
lunge  or  left  heart,  which  have  served  as  the  etiological  fiictors  in 
the  development  of  the  right  ventricle  dilatation  and  eventual  in- 
competence of  tlic  valve. 

Tricuspid  regurgitation  is  a  pathological  condition,  and  yet 
Adams,  and  later  Wilkinson  King,  have  pointed  out  that  it  really 
exerts  a  "  safciy-valvc  action."  It  occurs  with  remarkable  ease, 
and  these  authors  claim  it  is  a  beneficent  provision  on  the  part  of 
Xature  by  which  the  heart  is  spared  from  di.-uutrous  overstrain. 
Tn  ihc  chajtier  on  .Aortic  Hcgurgitation  I  pointed  out  that  relative 
ineomijctence  of  the  bicuspid  valve  acts  in  the  same  way.  But 
wlwrcas  the  firmness  of  the  mitral  ring  renders  its  stretching  ft 
matter  of  much  difficulty,  the  tricuspid  orifice  yields  to  relatively 
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slight  prossiirc  nnJ  dosea  dow-n  again  so  soon  as  the  strain  \a  re 
iiiuvvd.  Conswuiciitl.v,  as  everj*  clinicinn  knows,  Iciikiigc  throng? 
the  right  aiiriculc-ventricular  valve  will  come  and  go  ninny  timei 
in  llif  lonrse  of  anv  illst-ase  Uial  throws  excessive  atrain  on  th* 
right  ventricle. 

Etiolo^. — Siriiftiira!  defects  at  the  trienspid  orifice  an 
geiitrallv  |jruilin-eil  iliiriiig  fu'lal  life,  and  are  the  result  of  endo 
carditis,  Ncvcrlliciess  ilit---.u  valvi-s  may  Ix-  the  scat  of  an  iiiflam 
iiiaiory  process  after  birlh,  as  well  as,  nlihnn^di  but  soldom,  ol 
selerolic  changes,  llic  same  jis  Milicr  vidvcs.  When  endoearditit 
utiack>  the  right  ln-jirt  it  is  iit^ually  ii^><A-iiitcd  with  inflanimutior 
clspwhcrp  in  the  heart,  at  one  of  the  oilipr  orifices,  and  owes  it! 
iirigin  to  the  same  eiiohigical  factors,  which  ilo  not  require  r& 
capituhilinn  hcn\ 

I  tiliuJl  thcrcfoi-f  |)ii>.->  nil  al  •nice  to  the  conslderntion  of  t\iou 
ciiseaset)  and  conditions  that  are  respotisiMe  for  the  cansation  ol 
the  irfilliri-  fr.rm, 

).'ijmi>i'chciii'iv('Iy  sitiiril.  tlioc  iiri-  all  tliusc  cmidilion.*  whicl 
raise  hhiod-preN*nre  in  the  pulmonary  system  to  such  a  point  thai 
the  right  ventricle  is  no  longer  capalile  of  successful  resistance 
Occasinniilly  this  prc>.stire  ln'i-"irif-  so  liigh  us  lo  lend  to  relativt 
ilR'iirripcli-iii'c  uf  i)ii.>  jinliiiiiiiary  viilve:i  iilsn,  hnt  ill  mi>:^l  CIMO9  th( 
ring  into  which  ihev  are  inserted  proves  equal  to  the  strain,  so  thai 
it  is  ihevenfririiliir  Wiill  and  Imsiil  rinj;  "f  the  tricn<i)id  valve  whicli 
give  way.  Tliis  degree  of  uluiurmul  iihiijd-pie>^^uri'  is  nmsl  fro- 
i|uciitly  presented  in  inilrtil  discnsc.  parlicnhirly  stenosis,  anc 
hence  it  i*  in  thc9<-  cases  wlien  coni^iensation  iti  wiiolly  destroyer! 
that  relative  irii-ii-pid  regtirgilalinn  i«  most  frefinently  rwiignised. 
f.)ftciiti]i]ev  it  follows  the  mitral  itn-oiniielciici-  -;ecipiidiiry  to  dilnia 
tioti  uf  the  left  ventricle  in  cases  of  aortic  valvular  disease,  and  il 
is  very  fref[uenlly  seen  in  the  teriiiinjil  ntage  of  tlironit'  nephritis 

In  rciiiil  cirrhosis,  in  parlienlar.  liliwid-pivssnrc  iis  high  and 
su-tiiined,  ihroHiti}:  great  strain  nti  the  left  ventricle.  In  tinu 
this  chaniher.  because  of  licpeneration  or  of  the  excessive  poriph 
•  ■ral  rcii'lnnco.  hciriiH  to  ytrld,  dihitiition  •Jiiper-'files  iln-  liy|ierlrO' 
phy,  undue  pri-j-.^iire  is  Thrmvn  Imek  iijion  ihi-  rijjlii  heart,  ami 
the  tricuspid  begins  tn  leak.  Thus,  whatever  i^  llio  nature  of  th( 
|.rimary  cardiac  ilisense,  the  ultiiiuite  etTccI  is  the  same — namely 
aiigriieiitatioii  of  hlnoi I- pressure  in  the  ]nilmonic  vessels  and  rigln 


346  DISEASES  OF  THE  HEART 

ventricle  until  r  point  U  reachod  at  -which  tht-  wall  of  the  ventricle 
miist   stretch   and   the   valve   bet-ome  incompetent. 

OtliLT  diseases  that  prudiiee  the  same  effect  are  vesicular  em- 

phvsema  with  ur  without  chronic  bronchitis,  long-standing  bron- 
chial asthniii,  firrhdsis  of  the  whole  or  even  of  a  part  of  uue  hiiig, 
fihTOid  phthisis,  und  pidmounrv  collapse  in  consequence  of  pleu- 
ritic effusion.  A  hydrothonis.  ilsclf  consecutive  to  inadapiacy  of 
the  heart,  may  by  compression  of  tlie  lung  hasten  or  intensify  the 
effect  on  the  ri^hi  iontricle  of  primary  disease  of  the  left  heart. 
No  doubt  in  some  of  the  pulmonary  affections  the  strain  on  the 
right  ventricle  is  iutensitied  by  fn-cpii-nt  mid  seven-  fits  of  cough- 
ing, ll  is  proliiiliiy  in  this  way  largely  (hat  tricuspid  regurgita- 
tion is  produced  in  cases  of  chronic  bronchitis,  although  many 
time*  there  is  an  asMjciateil  eni|ihy^eiiiii. 

The  wall  nf  the  right  ventricle  is  thinner  than  that  of  the  left, 
and  one  can  readily  unJcrsland  ihaf  less  inlernal  pressure  is  ro- 
(piired  to  bring  idiout  nvcrdihiintion  iitid  relative  tricuspid  iucom- 
pcU'Uce;  and  yel  I  cannot  refrain  from  expressing  wonder  at  what 
Gib?ou  sava  concerning  the  inthieiici'  oi  fever  and  oilier  conditions 
in  tho  i)roduction  of  this  valvular  insufficiency.  "  Pyrexia,  if  of 
more  than  brief  duration,  almorst  invariably  leads  to  dilatation  of 
the  right  ventricle  and  trii-us]iiil  regurgitation.  It  dws  so  some- 
times  from  -sim|ile  rehiMiii"u  nf  the  muscular  ^nbslanee.  but  in 
other  cases  by  means  nf  livaliiie  dt-generaiii-u.  Toxic  influence* 
belonging  to  almost  every  class  pnnlnce  the  nanie  effect:  the  to.V- 
iiiffl  ijrodueeil  by  micro-orgaiilMiis  (.sometinie^  in  the  absence  of 
all  pyrexia),  the  organic  poison-s  such  as  aleohid.  the  inorganic 
poisons.  »nch  tis  lend,  act  in  precisely  analogoiia  fashion.  Mal- 
nutrition, wheilu'r  arising  from  sonu'  morbid  ]»roce^s,  as  malignant 
iuva^iiin.  from  deticieiii  aliMirptiim,  s\^  in  .-uch  ii  simple  affeelioii 
as  dihimtjnn  ol'  the  i«rouuieIi.  or  from  some  deficiency  of  the  food, 
all  lead  ti^  the  ^ame  enrl.  A  l-mg  experience  iif  out-patient  son'ico 
in  onr  great  hi'-i)ilals  enables  me  to  hear  witness  to  the  extreme 
ffcipK'iii'y  iii  tricuspid  regurgiiation  in  atonic  conditions  of  the 
stomach.  Such  disonlers  ns  ana'uiiit.  in  whieli  the  nutritive  power 
of  the  blond  is  lowi-re-l.  are  uUo  \»  be  cLtifidi-red  us  potent  causes 
of  tricuispid  regnrgitati-m." 

Severe  musenhir  e\eirir>n,  a,v  nmuuiain-elimbing,  may  and  not 
infrequcnily  does  produce  dilatation  of  the  right  ventricle  and  the 
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safety-valve  action  of  tricuspid  incompetence.  In  such  instances 
the  [irotective  actiou  of  this  leak  comes  beuutifiiHy  into  play,  for 
did  the  valve  not  give  way  and  allow  tlie  strain  to  fall  on  the  right 
uurifle,  preat  veins,  and  liver,  the  continuance  of  the  exertion 
would  eventually  lead  to  dangerous  hiemoptyais  or  fatal  cardiac 
syncojie  from  overdiatenlion  of  llie  ventricles. 

I  Iiuvc  within  the  past  twelve  months  seen  two  stalwart  foot- 
ball players  who.  judging  from  the  history  and  the  siiliseiiiieTit 
condition  in  which  I  found  their  right  heart,  must  have  gotten  up 
trienspid  regurpitatiuTi  during  a  t;iiMie.  In  botli,  the  ventriele  and 
(.wrvieal  vciu.i  still  siiowinl  ]n-ritiuncut  ill  i.-tTect  of  their  violent 
exertions.  So  long  as  the  myocardium  of  robust  young  men  ia 
healihy,  iiktinati!  recovery  is  the  rule;  but  when  after  middle  age 
myocardial  degeneration  exists,  individual!'  i^huuld  Iwwnre  of 
physical  effort*  that  are   likeiy   to  so  seriously  overstrain   their 

Symptoms. — An  a  matter  of  fact  tricnspid  rognrgitation 
existn  5LI  rarely  alone— that  ii<,  independently  of  some  other  car- 
diac or  pulmonary  disease — that  tmr  knowledge  of  its  symptoma- 
tology is  in  reality  derived  from  our  obsiTvai ion  of  tiie  effccta  it 
prodiiei's  in  eonjinielion  willi  «uch  ill^ordfi'!*,  or  with  tricuspid 
ateiiusis.  Xevertheless,  il  would  not  be  ditiicult  tn  deduce  the 
Byinptoms  from  our  knowledge  of  the  inflnenee  of  lliis  alTcetion  on 
the  circnlaiinri. 

The  tirsT  effect  of  the  regurf-itation  is  to  hinder  the  free  flow 
of  blood  out  of  the  riphl  auricle,  and  thus  bring  about  its  dilata- 
tion. This  reuels  ujion  tlie  contents  of  the  two  venie  eavie,  mining 
pressure  willun  them  from  n  negative  lo  a  positive  one.  As  nega- 
tive blood -press  11  re  within  these  two  great  venous  trunks  is  neees- 
Bary  to  the  iiuiiiktonanee  of  the  ein'iihition,  a  ri.se  of  bloml -pressure 
within  iheni  and  their  irilmiary  vein.s  tends  to  bring  the  blood- 
stream to  a  standstill.  Siasis  thus  induced  shows  itself  by  eyano- 
si.*  and  liii'ge.seenee  <>(  the  superficial  vein*  nf  the  nppcr  iliid  lower 
extreniiiiea  and  by  passive  engorgement  of  the  abdominal  viscera. 
The  liver  grows  large  and  tense,  even  lo  the  extent  of  tenderness 
and  pain,  partienlarly  in  the  epigastrium.  I-'unelional  vi.sct-ral 
disorders  in  varions  form  show  themselves,  the  feet  and  anklea 
swell  and  nlliniately  beeome  aHlemaloiis, 

The  patient,  a  weak  and  easily  fatigued,  and  after  a  time  ia 
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obliged  to  keep  to  Wat  room  or  ev<'ii  to  hU  lied.  Dropsy  )ncrcii«C8, 
and  may  iuvad<?  llie  entire  body,  or  iiscites  and  hydrothorax  may 
predoiriinHtc  over  the  iiiiusarcn.  Indi'cd,  Uib«oii.  who  ujipi-ai-s  to 
liavp  had  a  remarkably  rieli  exiierienoe  in  this  cinsw  of  cases,  says: 
"  The  fact  must  never  bo  overlooked  that  right-eided  disturbances 
*rv  more  Hkcly  lo  prodiK-e  inttrfercuw  with  the  fuuctious  of  the 
pleura  than  atTeotions  confined  to  the  left  side  of  th«  heart,  inos- 
inuch  as  the  blo<Ml  circiilntinp  in  the  plenral  membrane  is  in  over- 
wheliriin);  i)ro]iortioii  returned  to  the  heart  by  the  broiidiinl  veinB, 
which  discharge  iheir  contents  on  the  right  side  by  means  of  the 
vena  azygos,  imd  on  ihc  left  side  by  means  of  the  superior  intor- 
eostftl  veins.  Their  de-tiiiiilinn  is  therefore  the  right  iiurielt. 
"When  disturbance  of  the  function  of  the  right  heart  occurs,  there 
is  as  a  eoiiM'quenco  considerable  liability  to  backward  preaeiire 
tipon  the  pk'urnl  iiietnhrane,  rtwulting  in  hydrotliornx." 

If  the  tricuspid  regurgitation  is  not  secondary  to  heart  or  htng 
disea«ei,  dyspno'ii  and  cough  arc  likely  to  eome  on  only  iiftcr  the 
growing  stasis  in  the  venous  system  has,  through  its  effect  on  the 
genera!  capillary  and  arterial  circulation,  led  to  pulmonari-  con- 
gestion. In  most  eases,  however,  these  symptoms  are  complained 
of  prior  to  the  development  of  tlie  trienepid  leakage,  becjinM;  form* 
ing  u  part  of  the  ej-niptomatology  of  those  diseases  to  which  the 
trieiispid  defect  i»  usually  wcondury.  Therefore,  as  a  matter  of 
fact,  the  .symptom a lolog_v  nf  this  affeeiion  is  inse]iiirub!y  linked 
with  that  of  the  antecedent  disorders,  and  does  not  require  recapit- 
ulation. According  to  Gibson,  it  is  possible  for  tricuspid  regurgi- 
tation to  exist  without  producing  any  symptoms,  and  this  is  one 
of  the  reasons  why  it  is  so  frequently  overlooked.  For  my  part 
I  eunnot  sec  how  this  can  well  be,  and  I  am  not  convinced  by  his 
statement,  for  although  Irienspid  insnfiicieney  may  not  produco 
cardiac  symptoms,  strictly  speaking,  such  as  dyspmea  on  esortion, 
Ktill  it  e«nitot  fail  to  exert  deeidcil  effect  on  the  venous  circulation 
in  general,  which  woulil  Im-  snfliciently  serious  lo  bring  the  {uitient 
to  a  physician. 

When  this  valvular  ineoinpetence  arises  in  consequence  of  long- 
standing heart  or  lung  disease,  it  speedily  aggravates  the  pre-exist- 
ing symptoms,  Tlie  rapid  appearance  of  general  dropsy  which 
usually  follows  the  establishment  of  regurgitation  is  due  in  lurgo 
jiart  no  doubt  to  interference  with  the  lymphatic  circulation.    The 
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grent  reins  into  whose  blood-Mrcam  tlio  oontcitu  oi  the  ttioracic 
duct  are  emptied  are  so  uirgid  ihnt  [be  staais  retards  the  rcadj' 
emplviiig  of  the  duct.  Congestion  results,  therefore,  in  lh«  duct 
end  its  tributaries,  iiijurionslv  atfecliiig  nutrition  and  increasing 
the  pemieahilily  of  the  t-apillary  walls.  This  disturbiinee  of  the 
circulittion  iiii-viluhiy  results  from  primary  tricuspid  regurgita- 
tion, anil  hence  I  cannot  oonceive  of  the  disease  remaining  latent. 

Phjrsical  digOB.— Inspection. — ("ontrnry  to  whfit  i*  usually 
the  case  ia  dijouscs  of  ihc  heart,  inspection  and  palpation  afford 
the  uioet,  and  according  to  some  the  only,  relinblo  means  of  diag- 
nosis in  tricuspid  reg;urgitation.  This  i-<  partly  due  to  asaociaticm 
of  (his  Icf-ion  with  other  cardiac  or  pulmonary  diseases  that  pro- 
dtn\'  c*iiillicting  physical  di(;n»,  and  partly  to  clow.-  anatomical  con- 
nection between  the  right  chambers  of  the  heart  and  the  great 
venous  trunks,  in  consequence  of  which  the  contents  of  the  latter 
ari^  directly  exj^Kwcd  to  pre^ssurc  by  the  rellux  stream  in  the  manner 
already  described.  Instead  of  the  lai^  veins  which  enter  the 
thorax  being  invisible,  the  dilatation  of  the  right  heart  leads  to 
ibfir  piTumiient  tiirge*w;ence,  and  in  extreme  degrw-s  even  to  dila- 
tation of  the  venous  bulbs  at  the  root  of  the  neck.  This  lurgidity 
is  specially  marked,  therefore,  in  the  jugulars,  which  may  stand 
forth  like  great  purple  conls. 

When  incompetence  of  the  tricuspid  valve  jiermils  the  vcn- 
tricnlar  systole  to  dri%'e  part  of  its  blood  back  into  the  auricle,  a 
nearly  synchronouit  wave  is  transiiiiited  upward  into  the  veins  of 
the  neck  through  rbe  superior  xena  cava  and  downward  through 
the  inferior  vena  cava,  even  to  the  liver  or  beyond.  This  reflux 
venous  wave  declares  itself  in  the  neck  a»  a  visible  and  even  pal- 
pable pulsation.  Thi.i  is  particularly  pronounced  in  the  right  in- 
ternal or  e.Kternal  jugidar,  or  in  both.  This  phenomenon  has  been 
carefully  investigatod  by  Kiogel,  and  by  him  shown  to  coincide 
vith  puUftlion  in  the  arteries,  as  the  carotids.  This  "  positive 
venous  pulse,"  as  Riegtd  cail^  it.  is  usually  spoken  of  as  systolic, 
but  is,  strictly  speaking,  preiiystolio-sx-stoiic,  and  may  Itc  correctly 
titned  by  comparison  with  the  carotid  pulse.  Simultaneous  palpa- 
tion of  the  artery  and  inspection  of  the  vein  will  show  thai  pulsu' 
tion  in  the  bitter  takes  ]>laci-  during  the  rise  of  the  arterial  pulse. 

In  cases  in  which  there  is  dilatation  of  the  auricle,  yet  without 
tricuspid  regurgitation,  a  venous  pulsation  may  likewise  be  de- 
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ir.  ilrf  ivM.K'fi*'  >.!  O.*  rtv}<*  ••iri'-fr.  »u-\  'hz'  t«  tb^  fm«ni  ia  the 
)'i|riilar'  't  ti>  ■i'l«' r  ■•  «  ■\>*i>li''  jiiil^ai!''!!  ID  the  jugoltr  Teins 
•ln»'  '»(  'Ir'  i'i|(i'iM  iif  fen  h'lTti*-  iift*firv.n.  iino  ibe  reiB.  instattcn 
i(f  *lit' li  ••<('l<(.'  (nJi-.  Ill'  f<.>irt'I  in  Th'-  liu-rfttni*-. 

'hii  »«'linl  |.>iIh  firi'*j-iii>  ii'.fliini;  'lt>in'nctive  eren  in  primftrr 
li(i-iii|iii|  irtr-'iiiifii-ti'iiri-  wiih'iiir  (>i|iitr  f-xnlixo  di^a^.  It  ia  siuull 
■ml  wink,  iic>i-li-rnl<»l  ami  rf'ttnlnr,  uw  irw-tiiliir arnl  intorniittent,  as 
lliii  t<iMi<  iMii,v  Im'.     \'ii\¥i\[  lin*  r"jiiirlo<]  (litniinitioD  in  the  size  of  the 
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right,  riiilial  as  compared  with  llie  left,  and  aUribiited  it  to  pre»- 
aiiri'  of  the  ilistcnded  right  auricle  and  veins  upon  the  right  aub- 
C'luvinn  artery. 

Dropsj  is  uBualiy  present  in  cases  of  relative  insiiffieiency  of 
the  tricuspid  valve,  having  in  most  instnnceB  begun  before  the 
viilvc  gnvo  wily.  It  is  not  present,  however,  in  all  cases,  certainly 
in  the  early  stage  of  the  tricusijiiil  Icnkiige.  Const-ijueully  this 
absenco  of  ciitaueona  tpderaa,  notwithstanding  great  venous  stasis, 
is  a  proof  thtit  something  nmre  tlmn  stasis  alone  is  necessary  for 
the  production  of  (Irnpsy.  This  siiiJitioiinl  factor  is,  as  previously 
stated,  an  ahnoruial  permeability  of  the  capillary  walht  ilepending 
upon  defwtive  rinirition. 

/VrT/.wiViii.— Tliis  yields  infc 0-111111  inn  of  minr.r  dinenostic  im- 
portanee,  liccaiise  any  alteration  discovered  in  the  area  of  cardiac 
diilnveM  may  bo  duf  to  an  associated  or  antecedent  curdiuc  or  pul- 
monary afFei'tion.  Vesicular  niipliysciiia.  clinmli'  jdeiiritle  effu- 
sion or  hydroihorax,  and  cirrlmsi?  nf  the  right  tiuig,  may  render 
unavailing  any  ntTcmpt  to  dckmiine  hy  percussion  the  accurate 
size  of  the  right  heart.  In  vc^ienlar  eiiiphyseina  rhe  borders  of 
the  lungs  are  distended,  pushinir  the  heart  awny  from  the  cliest- 
wall  and  ')cciisi<itiing  -inch  a 
degree  of  hyperrcsoniuice  (hut 
the  limits  of  dee|)-sealed  car- 
diac dulness  become  inappre- 
ciable. When  fluid  exi.^ts  in 
the  right  pleural  cavity,  or 
there  is  solidificiiiJim  of  the 
right  lung,  the  dulness  thus 
occasioned  blends  iiidistin 
guishuhly  with  llial  of  the 
heart.  Under  favoiirahle  con- 
ditions, however,  cardiac  dul* 
11PS9  18  found  increased  t«  the 
right  and  downward,  (he  ex- 
tent of  this  iiicrense  being  de- 
termined by  the  degree  of  the 
dilatation  of  the  right  venlri- 
ele.  In  cases  of  primary  or  inde|H'ndciit  tricuspid  insuffieioncy 
due  to  eiidocardilis,  the  right    ventricle   is  found   less  enliirged 
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(Fig.  70)  than  when  regiirgitmioti  tnkes  place  as  a  result  of  ven- 
tricular cliliiiatiun  (Fig.  71).    On  the  olhcr  haml,  in  oither  form 

of  the  afTeclion,  dulnees  U 
greatly  incFLiswl  o^r  the 
right  HUrielc  tnd  the  larg« 
veiimis  trunlcB.  rpacbing  far 
beyond  iIr-  right  :>tfrnal  bor- 
der, lialf-way  or  more  to  the 
right  nmmilltiry  lino.  In  most 
iii^tiinee:^  al^>  (here  U  increase 
<if  rardiac  dnlness  to  the  left, 
de|R'mling  u|h>ii  the  nature 
iiml  extent  of  the  accom])»ny- 
illg  (li(-eii»f  (if  the  loft  hc»rt. 

.1  mrullalion. — This  fni^ 
nishes  even  lesii  Inistworthy 
data  ihiiii  are  obtained  by  jwr- 
(•iii>ii>ii.  Tliei-e  in  generally 
11  blowing,  systolic  ninrnnir, 
^aid  to  h)ive  its  inaximiin]  in- 

leiipily  ill  till-  triciiwjjiil  areii  I  Fig.  72);  yet  as  the  dilnlniion  o( 

the  Be\'eral  csirdiao  elininbers  alters  the  nomml  relations  of  the 

piirti',    thin    mnnniir    may    he 

beard   Tiiust   ilisljnelly   in   any 

one  "f  several  ^ilnution.i.      Ii 

may  he  at  the  jiinetion  of  the 

fiftli  iuid  »i\lb  left-  eoslal  ear- 

iMni'c-:'  willi  the  litermnii,  ox-rr 

the     L-nsiform      a]>f>ciidix,     or 

evil    lu   the   ri;;ht  of  the  wter- 

iiiiiii   ill    tlif  third,  fourth,   or 

tifili  iii((<reosal  9I»bcos,  close  to 

this  bono. 

Gihscn,  in  his  remnrks  on 

the    Heart    in    Uebility,    ha- 

TiarralpJ    caeaa   showing    thai 

([,e         wiur  may  W  heiird   in 

nd    left   inlersnjice   an       '"'   ^-  — '''"■  '"  Mkhhh  .vimBum 
rne  stcriiinii.  m  an         Tj««.orT«iu.i-ii.  R«„ui.oii«TMtM.rt 


TRICl-iSl'ID   RKGCROITATION  ^S 

area  in  which  a  systolic  pulsuciuii  i»  iiUo  ufteii  observed.  In  tliMS 
cases  ihcre  was  nlf"  vl-ikhis  inil^atimi  in  the  neck,  and  hence  it 
acfitis  jiroliable  thai  the  njurnmr  was  that  of  the  disease  now  under 
dUcuaaiun.  This  is  the  site  of  a  smoUe  miirmiir  frequently  audi- 
hlo  ill  ehiiirosifl  and  anii'miii,  and  variously  exjdained  hy  Xannyn, 
Balfonr,  Hiissell,  Brainwell.  llandl'ord.  Foxwell,  ele.  (see  intro- 
duclory  clmplerl,  and  ilnTefnre  caution  is  i-ei]iiirei]  in  the  cor- 
rect interi>rclation  of  a  hniit  in  this  situation. 

The  trii'U-*jpid  iiiiiriiiiir  has  a  Iiluwirij;  iniiility,  is  of  no  con^tiint 
pitcli,  ami  differs  nmcli  in  loudness,  according  to  ihc  i-onditiotis 
that  generate  it.  It  is  often  obscured  by  other  brulta  originating 
at  oilier  oritices,  jmrticuliirly  lit  the  mitral.  If  the  ansciihalor  i» 
experienced,  and  conditions  are  favouralile,  lie-  may  lie  able  to 
locale  different  arcus  of  niaxiniurii  inleiisiiy  for  the  different  niur- 
Uiurs,  inid  thns  he  able  to  delernihie  wliicli  is  tricuspid,  which 
mitral,  etc. 

IlesardiiiK  the  hearl-i^oinids  in  tricuspid  insuiheicncy  but  little 
need  be  i-nid.  The  first  tone  over  the  rifilit  ventricle  i»  apt  to  bo 
muffled,  even  replaced,  by  the  murniui'.  The  pidinonic  second 
sonnd  ap|i(.'iirs  lo  differ  in  diffcn-nt  ca^c«.  It  would  natunilly  be 
enfeebled,  in  cousiMjUeiice  of  ihe  t'licl  that  le^isened  blood  h  e.\pelled 
into  the  artery,  but  as  the  predisimsing  niilral  or  other  disease  lias 
aiifTiiicntcd  blcKidpressurc  in  the  vessels  of  the  hings,  the  second 
lone  in  the  pubu<inic  area  may  be  ni'ccnlufiied.  However,  if  in  ii 
given  case  of  gastrectaais  triciiT.pid  regurgitation  is  snspecteil,  an 
©nfceblcnicnt  of  this  second  sound  would  lend  a  luoasnre  of  sup- 
[K)rt  to  tlie  diagnosis. 

Lastly,  it  is  ipiite  cnniinon  to  hear  a  vascular  tone,  if  one  aus- 
cultates the  vein  in  which  the  pdsilive  pulse  is  seon,  and  the  tone 
thus  .ibliiiiied  i^~,  of  coiTrse,  syncbroinnis  with  the  piil.'ialion. 

Diagnosis. — UccajiiTnlatins',  I  wish  to  emphasize  the  siatc- 
tnent  ibnt  iiiii>mueli  as  luiinii  munnurs  may  sometimes  be  heard 
with  great  intensity  over  the  riglit  ventricle,  and  be  oondnotcd  far 
Ix'vond  the  ri(ibt  border  of  the  -iterniini,  ii  is  verv  unsafe  lo  rciv 
upon  a  niunmir  in  t!ie  tricuspid  area  in  making  a  diagnosis  of  re- 
gurgitation through  this  valve.  Certainly  il  is  so  exceptional  for 
any  considerable  leaknce  to  occur  at  this  ostium  witlionf  ffivinj,' 
rise  to  the  venous  and  hejiiitic  pulsation  alrcmly  described,  that  in 
the  absence  of  these  palhognoslit?  signs  It  U  uii.-^ufe  to  declare  that 
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the  miimiui-  itt  tliat  of  regurgitation.     ThtB  has  been  impressod 
upon  me  many  times. 

There  is  «  certain  Kussian  Jew  who  exhibits  himself  lo  modi* 
cal  .ttiulente  for  exaiuination  hecaiise  of  his  poesessing  a  nniaical 
murmur  of  ohsi'iire  origin.  lu  Lis  iiistaiiee  the  bruit  is  svstoHc, 
and  iiiui't  intense  upon  and  immeiliatelj  rounilaboui  the  xiphoid 
cartilage.  From  its  location,  therefore,  it  is  thought  by  many  gmxl 
obscrx-ers  to  he  a  tricu^piil  rt^gnrtiitjint  one.  The  miisioal  murmur 
is,  however,  also  iliatinctly  audible  well  outside  the  left  nipple  ;  and 
aa  there  is  a  combination  of  lesions  in  this  case  it  is  very  diHicnlt, 
if  not  impossiblt,  to  delinitely  decide  whether  the  mnniiur  in 
qiieiition  is  tricuspid  or  mitral.  It  all  depends  on  the  existene« 
or  not  of  a  positive  venous  pulse  in  the  jugiilarH.  Six  years  ago  I 
did  not  detect  »iicb  a  ptdsation ;  two  years  ago  I  thought  such  a 
venous  pulse  was  present;  a  few  days  ago  (March,  15*02)  tbere 
was  no  Biich  evidence  of  tricuspid  rcgurgilation,  and  consequently 
X  nni  ohiiged  to  siill  leave  the  question  auh  jiidice.  The  heart  wa» 
in  a  far  better  state  than  two  years  before,  and  it  is  quite  jiossible 
ihut  n  slight  rcliilivf  tricuspid  incompt^teuoe  was  scoouulablc  for 
the  jugular  pulsation  at  that  time.  At  all  events  this  interesting 
case  is  very  exceptional,  for  ordinarily  it  is  not  a  difficult  matter 
to  determine  the  cvistciiee  of  tricuspid  leakage.  It  illustrates  that 
in  the  absence  of  a  positive  venous  pulse  in  jugulars  or  liver  one  U 
not  wise  in  declaring  a  systolic  bruit  in  the  tricuspid  area  to  bej 
tricuspid. 

ProgmoelB. — This  may  be  said  to  depend  n]>on  the  nature  and) 
causes  of  the  tricuspid   insufliciency.      Kchitive  incompetence  of'i 
this  valve  may  eoiue  and  go  quickly,  but  unlets  its  cause  can  be 
removed  its  tendency  is  steadily  downward,  although  death  may 
not  occur  for  weeks  nr  even  months. 

Mode  and  Causes  of  Death. — The  fatal  term iiial ion  grad- 
ually results  from  either  general  or  cardiac  exhaustion,  in  conse- 
quence largely  of  malnutrition,  or  from  pre*6ure-efFccts  of  the 
dropsy,  or  from  pidmonary  (edemn,  or  from  some  other  termioAl 
manifestation  of  the  priniari'  cardiac  or  lung  affection.  In  other 
words,  there  is  no  mode  of  death  peculiar  to  tricuspid  insufficiency 
per  se.  In  3  cases  of  this  disease  Ilustedt  foumi  as  the  cause  of 
death  cardiac  weakness  once,  phthisis  once,  and  ana'niia  onoe. 
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CHAPTER    XI 
TRICUSPID   STENOSIS 

This  is  the  counterpart  of  mitral  steuosig,  but  is  infinitely 
more  rare.  Indeed,  it  ia  said  to  be  the  rarest  of  all  valvular  de- 
fects— so  much  ao  that  some  writers  speak  of  it  merely  as  a  patho- 
logical curiosity,  and  devote  very  little  space  to  its  consideration. 
It  probably  occurs  oftener  than  it  ia  recognised,  and  yet  it8  ex- 
treme infrequeney  may  be  judged  of  by  the  fact  that,  although 
many  thousand  necropsies  are  annually  made,  only  154  cases  had 
been  recorded  in  medical  literature  up  to  the  fall  of  1896.  Of 
these,  114  collected  by  Leudet  occurred  prior  to  1888,  while  in  the 
nest  eight  years  Herrick  collected  40  more.  Three  of  these  were 
his  own  cases,  and  the  total  number  was  brought  up  to  154.  It 
is  to  the  latter's  monograph  that  I  am  indebted  for  much  that  will 
be  said  in  the  following  pages. 

Uorbid  Anatomy.— This  differs  according  to  the  group  into 
which  the  respective  case  falls,  for  tricuspid  stenosis  may  be  either 
congenital  or  acquired.  The  former  class  is  again  subdivided  into 
those  due  to  intra-uterine  endocarditis  and  those  resulting  from 
some  defect  of  development.  In  the  congenital  form  there  are 
the  usual  associated  abnormalities,  such  as  stenosis  of  the  pulmo- 
nary artery,  defective  closure  of  the  interventricular  steptum,  and 
patency  of  the  foramen  ovale  and  ductus  arteriosus. 

When  acquired  as  a  result  of  endocarditis  tricuspid  stenosis 
presents  changes  analogous  to  those  at  the  left  auriculo-ventricu- 
lar  orifice,  thickening,  rigidity,  and  adhesion  of  the  flaps.  Vege- 
tations may  also  be  found  on  their  auricular  aspect,  and  the  neigh- 
bouring endocardium  is  apt  to  present  the  grayish-white  appear- 
ance and  thickening  characteristic  of  mural  endocarditis. 

The  shape  and  size  of  the  opening  at  the  extremity  of  the 
cusps  are  variable,  the  same  as  in  mitral  stenosis.  The  conditions 
are  also  such  as  occasion  incompetence  as  well  as  obstruction.    The 
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a  bearinp  on  ibe  fHr  gri-iitcr  frc<mericv  of  tricuspid  stenosis  in  the 

fpiiiiilc  rbiiii  ill  \\w  malt-  k-x.  TIk*  di^prcjwrlion  of  ihe  two  sexes  in 
tlii§  (libeasf  in  tar  loo  puttnt  to  l»c  nifi'L-ly  iiut'idenliil,  Gibson  slat- 
iiig  tlifit  of  146  fnsca  of  Irifuspid  ub^lniclion,  114  occiirrfd  in 
fenialeu  nii<l  32  in  mules. 

Tliis  dipciLf;e  nlso  (.M-c-nrs  most  frC'Hiently  in  the  early  dt'cndcs  of 
life,  (111*  iiitijiu'ity  of  i-»m'*  falliii};  hcru'i'di  llu-  IwiMiliclli  and  tliir- 
tieth  vearB,  In  tbis  respect  it  is  not  pciiliar.  for,  as  we  know, 
viilviiliir  fli-'CiiM-i  of  I'bciiiiiiitii.-  nriuin  ;iiv  nnu-b  iiiorf  frequent  in 
Mic-  yminir  'bitn  in  persons  of  middli-  or  advniifcil  age. 

Symptoms. — The  fiict  tbat  ibe  ablest  and  most  experienced 
clinical  observers  biive  failed  to  recognise  the  existence  of  tricus- 
pid stenosis  dnriijp  life,  and  iliiit  in  nmet  eases  if  lias  firct  been 
ik'lei'ird  nn  tin-  milop^y  inbb',  Ttiay  be  repnrdcd  Ji«  jiroof  ihiit  tbere 
is  no  syniploniaiiibifry  jwciilijir  to  tlii:i  affection,  hs  clinical  inani- 
feslalioHs,  even  "■lit-n  sueb  exist,  are,  niorfuver,  ii]it  to  be  obscnretl 
by  those  beIoii(iiii(;  lo  the  ii'W'oeiiileil  lesions.  'I'bii*,  alliioiijrh  ob- 
struction at  the  trienspiil  orilicr?  leads  to  stasis  in  llie  systemic 
veins,  the  liver,  and  utIut  iihdiiiiiinal  organs,  iLiitnil  disease  does 
the  Mime;  and  u^  the  [t!iy.ii';il  -ifiii-  of  ihiw  hitler  alTection  (.'i-ncr- 
ally  mask  iIhikii  nf  iln-  trieiifipid  d<-lVr'i.  tlio  --y iiipir.ois  are  quite 
likely  to  be  aiTi'iliiiteil  lo  ibe  disease  in  the  left  heart. 

Trieii-ipid  <tr-iii)sis  tendfi  to  limit  ibe  iiiiioiint  of  bhiod  sent  to 
the  liiiij£s  and  left  anricle,  and  I  lie  re  f' ire  there  is  iiolhln^  in  this 
disease  teinliiig  i-i  produce  ilys]imea  of  effort  and  oilier  symptoms 
referable  to  pnlnioiiHry  coiifH-stirm.  In  fai-t,  were  the  triciwpid 
le-iiim  to  esi-t  Jilone.  tin-  effi-i-i  mi  ihi-  bini:-  w-iiiil.  like  that  i-f  pnl- 
iiioiiary  stciio,-is,  be  nin-  i.f  iinieniiu  with  it*  ii'inb-ney  lu  tiiliercn- 
losis;  an<l  it  is  hen-  wcn-iby  i>f  ii-.to  ihiil  in  the  ^-injile  instance  in 
wliicji  lliisiedt  ascertained  rhe  ca  use  of  death,  lliis  was  "  phthisis." 
It  is  jibiiii.  therefore,  lliiif  when  we  leave  i>nt  of  con*idenition  ilie 
pnhiioiiary  -\ni[>toms  due  to  cunjidned  miiral  disease,  we  mnsi 
seek  the  clinical  fcHtnre*  of  tricuspid  '^Tenohis  in  all  those  p(?rver- 
sioiis  of  fiiiii-tiiiii  inciih-iit  In  viriei-nil  bvpi-ni'Tiiia  mid  in  the  offcct* 
ami  nuinifeHiHlions  of  peneral  veiioii-  eii^>ii-;reiiient. 

The  jufnihir-;  are  di>tendcd.  and  when  liyjiertrophv  of  ihe  riijht 
fluriele  !•>  marked,  tln-.sc  vein.-'  an-  likely  lo  exihibit  a  iie;;iitive — 
that  is,  diastolie-presystolie  pnUiition.  This  was  the  ease  in  one 
of  my  jiatieiits  in  whom  |diy*ieiil  sign'  led  iiic  to  sii«iK-ct  the  exi«t* 
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cnoc!  of  tricuspid  narrowing,  but  in  which  case,  unfortunately,  a 
jHwt-mortfm  fxatuinalion  could  not  In.-  ubtiiiucd.  Tlie  liver  Uenrs 
the  msiii  brum  of  tbe  secondary  ataitiB,  and  is  consequently  greatly 
enlargi'd,  perhaps  tender,  and  there  is  furthermore  a  growing  tend- 
ency lo  ascites  and  CL'dfmu, 

I  hnvf  had  llio  good  fortune  to  observe  a  patient  in  whom  dur- 
ing life  there  were  the  claHsical  »i^ni«  of  both  mitral  and  Iricuspid 
stenoifis,  as  will  be  snb*t;<|uenlly  descrilied,  and  whose  bearl  pre- 
sented such  interesiing  poal-mortoui  findings  that  the  case  wUl  be 
here  introduced. 

Thf  patiiint  was  »  Polish  Jew  under  the  care  of  Dr.  Kacjtorow- 
iiki,  by  whom  he  was  brought  to  me.  Ills  age  was  given  aa  forty- 
three,  and  for  six  years  be  had  Ijecn  uiuible  lo  work  on  aceoimt  of 
»hortne(«  of  breath.  There  was  a  hisTory  of  scarlatina  in  child- 
hood and  of  articular  rhonmatisui  fifteen  years  Wfore  I  saw  him, 
but  further  parlicuhira  were  too  vagiic  to  bi-  trusl^vortliy. 

His  svuiptoma  were  dyspnopa  on  exertion  and  a  coug:h,  which 
had  existed  for  sis  weeks.  The  liver  was  engorged  and  palpable 
for  a  distaiiec  of  3  inches  below  the  costal  arch,  and  there  was 
distention  of  the  external  jugulars. 

The  heart  was  greatly  enlarged  in  all  diameters,  and  tlicra 
were  two  separate  and  distinct  presystolic  niunuurs,  one  at  llie 
apex  and  the  other  close  to  the  xiphoid  cartilage.  The  diagnosis 
of  a  double  stenosis  was  made,  tricuspid  as  well  as  mitral,  and  the 
patient  waa  not  lost  sight  of,  altliough  only  seen  twice  in  the  sub- 
sequent sixteen  months,  the  last  occasion  being  five  weeks  prior  to 
death.  Some  four  moulbi>  bef'ire  ibe  fatal  is*ue  he  bt^gan  to  have 
oMlenia  of  the  lower  extremities,  and  lo  suffer  much  from  difficulty 
of  breathing,  amounting  to  orthopnu-a.  Tbc  anasarca  increased 
rapidly  and  soon  invaded  the  serotnni,  whieli  tteeame  ^o  distended 
that  he  was  compelled  to  let  it  hang  through  a  large  opening  eiit 
for  the  purpose  in  ths  seat  of  his  chair.  Cathartics  afforded  but 
slight  and  transient  relief,  and  upon  receiving  an  urgent  rei|ue4»t 
from  the  attending  physician  to  sugiicst  some  means  of  lessening 
the  painful  strrotal  distention  I  advised  tupping,  although  it  was 
realized  that  this  would  ameliorate  the  condition  for  only  a  short 
time. 

When  at  length  I  found  time  to  visit  the  poor  fellow  hi*  plight 
was  truly  pitiable.     Uc  was  in  «  eliair,  which  he  bad  scarcely 
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qnitted  for  many  weeks,  and  he  presented  sigos  of  moderate  as- 
cites lis  u-cll  AS  oxtvnsivc  u-ilcina  uf  the  lower  cxlrcruitie».  The 
scrotum  was  as  large  as  a  child's  head,  of  a  purpUsb-red  colour, 
Tcry  hard  to  pn^twurc,  and  bullied  in  hloodv  ^rtim,  which  trickled 
drop  by  drop  iiiTo  a  basin  iinderneaih  bis  chair.  Owing  to  the 
inability  of  the  patient  to  move  or  sit  in  any  other  position  ex- 
uminution  wn*  dittioult.  But  so  far  tm  it  wa«  possible  to  deter- 
mine, the  eardtae  limlings  were  essentially  as  found  and  recorded 
fifteen  inonibs  eiirlior. 

The  piiise  \v»»  weak,  iiioderntely  acccltrftted,  and  irrcgulur. 
As  cathartics,  diuretics,  and  digitalis  bad  all  been  used  freely,  and 
proved  of  very  little  cfficuey,  no  additional  suggestions  could  bo 
offered,  and  the  pnor  sutTercr  was  rfUK'inutly  left  lo  wear  out  his 
few  remaining  weeks  of  life  as  best  he  uiight.  The  blessed  release 
cuiuL-  about  five  wiHiks  later,  and  Vt.  W.  A.  Kvans  mado  tho 
autopsy. 

There  was  much  subcutaneous  axtema  and  gangrene  of  the 
pcuis,  scrotum,  and  one  of  the  large  tocit.  The  pcritona'um  and 
right  plf-nral  cavity  conijihied  clear  .*i-runi.  The  various  organs 
ehowe<l  the  usual  changes  of  long-standing  congelation.  The  heart 
was  enormously  enlarged  on  both  sides  and  whs  hardened  by  Kais- 
erling's  solution  without  l>eing  ojieufd  (I'latf  III ).  Uowever,  nu 
attempt  was  made  to  discover  the  condition  of  the  tricuspid  orifice 
by  passing  the  fingers  through  tlie  gn-at  venous  opening  in  the 
right  auricle.  The  tricuspid  ostium  admitted  three  fingers  to  the 
second  joint  instead  of  four,  as  is  iioruialiy  the  ease,  and  it  felt 
firm  and  rexisting.  Sloreover,  the  valve  could  be  felt  projecting 
across  the  opening. 

When  at  length  the  s})ccimen  had  iK-oome  hardened  and  it  was 
opeiidi  nn  interesting  combination  of  lesions  was  presented.  The 
mitral  orifice  was  a  more  buttonhole  slit,  and  the  endocardium  of 
the  left  auricle  showed  the  whitish,  thickened  appearance  denot- 
ing prolonged  high  lilood-pre.^^ure,  and  its  wall  was  hypertropbied. 
The  valve  projected  like  a  cone  into  the  cavity  of  the  ventricle, 
which  was  both  hypertropbied  and  dilated.  The  eords  were  fused 
and  pi-citenled  unniistakahle  evidence  of  old  endocarditis.  There 
was  some  thickening  of  the  aortic  ciiaps.  which  had  caused  moder- 
»to  obstruction  at  that  orifice,  a  conchi»ion  justified  by  the  en- 
largement instead  of  atrophy  of  tlie  left  ventricle  usually  found 
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in  mitral  Meiiosis.  Yet  during  life  this  aortic  leBion  hai  not  pro- 
duced reeognieable  Bigns  aside  from  cufM-blvuiVDl  ot  iLu  aortic  ;«.•<>- 
oud  sound,  which  had  Un^n  attributed  to  the  wnaUncsa  of  the  blood- 
«tr(-aiti  fijeoled  into  the  aorta  by  reason  of  the  mitral  disease. 

Thp  pulmonary  Brtery  prcsfiHod  u  rciiiurkably  extensive 
atheroma,  due  t-vidcntly  to  llii;  loiijt-slandiiig  and  extreme  pressure 
to  which  this  veiwel  had  been  ftubjecled.  The  pulmonary  orifice 
was  relatively  dilated,  and  the  valves  were  of  iufrt-iK^i'd  si/^.  Oon- 
Bcqucully,  the  eoiiclu^iun  sii-iucd  warranteii  that  relative  iuBiiffi- 
owaaey  of  ihis  valve  had  existe<l  and  had  contributed  to  the  enor- 
mous dilatation  of  the  right  venlriele,  Thi«  very  great  hy|)er 
trophy  and  dihitjtliou  had  K'cn  recognised  during  life,  hut  had 
been  jjut  down  as  seeondary  to  the  extreme  mitral  obstruction. 
The  pnlmonary  regurgitation  either  failed  to  produce  a  din^iulic 
(nuririur.  or  it  had  U-eii  ovorhxjked.  The  puluionie  second  tone 
was  noted  as  feeble,  hut  this  was  thought  clue  to  the  diminished 
amount  of  blood  sent  through  the  tricuspid  ring.  I  feel  quilt  cer- 
tain (liflt  an  xudible  diaMolic  munnur  did  not  exist. 

The  right  auricle  was  not  only  strikingly  dilated,  hut  its  wall 
was  lliickenwl,  and  its  lining  niemhrauc  alwj  slmwed  by  it.-*  appear- 
ance to  what  a  high  degree  of  pressure  this  chamber  had  been  sub- 
jected. 

The  tricuspid  ring  was  rigid,  barely  ntUuilting  Ihe  tips  of  four 
fingers.  The  valve  leaflets  were  very  com-iderably  thickened  and 
partially  united,  so  that  the  opening  was  considerably  icnialler  than 
the  actual  tricus])id  ring.  If  was  the  thick  and  ri);id  edge  of  tli6 
posterior  flap  that  was  felt  in  the  preliminary  examination. 

This  interesting  specimen  was  submitted  to  Dr.  Guiilav  Fiit- 
terer,  and  al  first  he  was  iucliued  to  doubt  the  existence  of  an 
appreciable  tricuspid  stenosis.  Yet,  after  »  careful  examination 
of  the  right  heart,  he  arrived  at  the  opinion  that  in  consideration 
of  the  marked  dilatation  of  both  the  right  ventricle  and  auricle 
and  the  diaproportinnate  smaUnesM  of  the  rrleuspid  ring,  together 
with  its  firmness  and  thickening,  and  the  condition  of  its  flaps, 
on«  could  not  escape  the  conclusion  that  actual  stenosis  of  the  ring 
had  existed. 

Moreover,  the  endocardium  of  the  ventricle  displayed  alight 
evidence  of  previous  inflanunaiion,  problibly  the  same  process  that 
had  thickened  the  edges  of  tho  tricuspid  valve.     Nevertheless,  it 
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wns  Dr.  Fiitterer's  o]>iiiion  lliiit  tbo  *viiiiiloms  had  been  caused 
more  by  till'  luiiral  luirniMin};  um]  tUc  relutivc-  |iiihiioiiary  regurgi- 
tation thai]  by  the  sleiiosis  of  thu  triciis|nii  ostium,  llowt'ver  this 
may  be,  I  can  only  assert  that  it  had  beou  sufficient  to  occasion 
very  positive  clinical  aigiia,  ebe  I  ehonld  not  have  suspected  and 
diiiKiiostJcated  so  rare  a  lesion  in  the  presence  of  a  pronounced 
rtiilral  di^-ease  to  wliit-li  one  inifrlit  very  nutnrally  have  allrilmted 
the  symptoms  of  stasis.  I  must  therefore  stand  by  my  belief  that 
to  the  tricuspid  stenosis  is  lo  lie  irtlributcd  a  nol  uniui]iMrtiini  share 
in  the  |)roduction  of  the  uiiusuiil  i!ef;ree  of  jreiieral  venous  sliisia 
Uoompared  with  the  puhrioiiic.  The  righl-sidetl  hydrorhrtra.'i,  dis- 
covered post  mortem,  furnished  proof  of  the  enormous  stasis  tliat 
had  been  present  in  ihi-  cavilv  of  the  rijihl  aurii'le. 

At  all  events  this  en-e  illi(:>init(-s  ilie  iiirini-nce  of  right  heart 
lesion»  in  the  causation  of  general  venous  and  visceral  stasis,  wliile 
the  gangrene  bore  wiine*i  lo  the  profound  emptiness  of  the  aorlitf 
system. 

Physical  Signs. — liiH/ierlion. —  A  pfrusal  of  Herrick's  col- 
lected owes  conviiiees  one  that  fliere  is  nothinf;  in  the  appearance 
of  thenc  patients  lo  di^^tingnifih  them  from  thnse  with  miiral  ilis- 
ease  in  the  la.*t  stages  nf 
broken  eoiupensation.  In 
Case  27  of  hi:»  series  venous 
pulse  was  notired,  but  ordi- 
narily there  i»  u'lthiiif:  mon- 
than  the  r«'iihir  evidence  of 
venoUB  and  i'ii|pilhirv  sla^i*. 

I'at pill  lull. — 'I'lii-  pnl^e  i^ 
small  and  weak,  anci  may  ho 
regular  or  irregulnr.  and  mod- 
erately or  grealty  iieeeleraled. 
In  BroadlK'tit's  ea*e  ( No,  :,'."• 
(if  Herrick's  seric*)  the  \>nW 
was  reported  as  H"l,  snndl, 
and  irregular,  while  in  Kusli^ 
Smith's  rase  fXo.  2!l)  it  was 
recorded  as  only  (SO  and  snjall. 

There  is  iii>ihinfr  in  niicIi  statements  that  niiebt  not  also  apply 
to  the  pulse  in  mitral  disease.    I'alpaiion  of  ihe  pra-cordia  is  u*u- 
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atlv  ne^live  so  far  as  the  tricuspid  lesion  is  concerned,  but  in 
some  iuiiintKys  tWn.*  niar  Ik  a  short,  thumping  iuiptilse  in  tbe  epi- 
gastrium similar  to  but  distinct  from  that  of  (he  a-i^x-iutctl  mitral 
stenosis.  This  was  pronoimct?d  in  the  case  I  have  narrated.  Tbero 
was  also  a  shurt  pn-svstolic  thrill  in  tlif  suleiis  between  the  enai- 
form  appendix  and  the  left  costal  cartilages  (Fig.  73),  which  was 
plainly  shorter  and  less  distinct  than  that  felt  at  ibe  apex.  Be- 
tween these  two  there  was  a  s|>are  in  which  no  prcs^■slollc  thrill 
could  l»e  detected,  and  it  was  ibis  fact  that  lirsi  riveted  my  atten- 
tion. This  short  thrill  ran  up  to  and  ended  abniptly  with  tbe 
thumping  systolic  shock  mcntionwl. 

It  is  L'onceivahle  thai,  owing  tu  the  heart  lying  nearer  to  ibc 
ntediiin  line  ihan  usuhI,  a  ]ire:iystoI)c  thrill  nnd  sharp  systolic 
shock  of  mitral  elenosiB  might  be  felt  in  the  tricuspid  area.  Con- 
*(H|Ufnily,  iln-  rtH-'jgnition  of  these  signs  in  this  area  alone  would 
not  he  so  snspiciims  as  was  the  deUi-tion,  in  my  case,  of  these  pal- 
putory  phenomena  in  two  separate  am)  distinct  situations. 

i'frrr(«»iW.^Ciirdiae  dniness  19  increased  over  the  right  nuri- 
ck*^ — I  hill  i  j.  at  Theri;;!il  -if  tin-  •tcniiini — biit  this  is  not  distinctive, 

siniT  it  otvnrs  likewise  in  mi- 
tral disease  (Fig.  74).  In 
trii'u*]iid  stenosis  it  is  likely 
t<i  Ik'  pjiriienlarly  well  marked. 
It  miiy  be  said,  therefore,  that 
the  eviik-ncc  derh'cd  by  i>er- 
enssion  is  vaUiablc.  but  not 
j">*ilivc. 

Aiinrulliilion.  —  Unfortii- 
iDiiely  the  rcr^nlts  of  this  means 
■  •{  exiiniinHiion  are  also  likely 
r„  be  very  indefinite.  Even  if 
a  muriimr  teuerated  at  the 
tricuspid  orifiec  exists,  it  is 
likcdy  to  be  cmfused  with  or 
iiKlistin^ui^linble  from  niur- 
inur^  ]>i-"liircd  elsewhere,  par- 
tieularly  mitral  bruits.  In  my  cii-^e,  as  in  lliuad bent's  (\o.  15  of 
Herrick's  series),  there  wns  a  distincfivo  murmur  in  the  tricuspid 
area.     In  my  pntieut  a  presystolic  nnirmur  existed  in  the  very 
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Bituiition  in  which  the  thrill  wh!«  lietected,  and  it  wa»  much  shorlur 
lliiiti  iliiii  III  the  luilMil  iiri-a.  was  uf  a  somowhat  different  pileh, 
aii<l  leniiiliiile<l  in  u  >hiirji  llnnl,  iIil-  siiiiil-  ii»  in  ]!rutl■.lbL■nl'!^  ca^e. 
But  tlii»  was  not  all ;  wlieu  ihi*  sicthosciiiic  was  paiiitfd,  lilllc  by  lil^ 
lie,  fmni  ihc  Ifnifr,  rulling  niilral  limit  towards  the  ciiHifonn,  il  was 
noted  ihat  there  wuii  a  Bjiat'f  in  whii-h  the  mitral  nnirniur  heeiiuie 
lust,  wliik'  u  trille  iifarer  ihn  uttcriiiini  another  area  wa,->  rtmclu-d 
in  whifji  another  and  shorter  presystolic  mnrniiir  became  audible. 
Till?  fiii't  shuwcil  [ihiitdy  lliat  there  were  Iwn  areas  of  iniixininin 
iutcTisitv  for  ihi-M-  iw"  presysiulie  tiinrniiir^,  which  t'licl  euni^inoi'd 
me  that  I  had  to  do  with  two  cntirel.v  separate  and  distinct  briiila. 

If  may  be  olijeetfil  that  thi;^  niurniiir  in  the  ciiifiaslriiini  wa< 
Ihi-  |iiilrii>oiary  rc^urtrilant  Tiiiirintir  tninMniticd  ri>  ihiit  point. 
Bnt  in  reply  to  this  possible  objeetion  I  need  only  |ioinl  mil  that 
althon^h  l>ulli  intiriniirs  are  diii«1<)lie,  that  of  piilnionarv  reipirj^ila- 
linn  fidU  ill  ih<-  early  jiart  of  iliaT-toIe  iiiiniediiitely  after  the  ncc- 
vnd  Boiind,  while  a  jiresys^tolif  one  occurs  just  ht.-fore  the  first 
suiind  at  the  end  of  dinxlolc. 

Theorelieally  and  jiraeiirally,  llierefore,  ill  endeavouring  to 
establish  tlie  existence  of  tricnspiil  stenosis,  one  nnisl  search  for 
auM'nhalory  si^ns  in  the  tricuspid  area,  yet  niii*t  rcineniher  that 
Hwinji  '"  '!""  erdarpemeiil  of  the  right  heart  the  po-ifinn  of  the 
triciiTijiid  oriti<-<-  beeoiucs  ehaii;;fil.  sn  that  the  trienspid  area  is  a 
wide  one.  liroiidbeiit  ih'ii-clcd  ibe  niiirninr  in  tlic  fifth  right  in- 
ter.Hpiicc.  close  to  the  ^lermini. 

Finally,  in  moat  cases  of  this  lesion  more  or  less  regurgitation 
i*  [ifriiiittcd,  ami  beiiec  the  tricuspid  tliieasc  iiiiiy  declare  itself 
hy  II  .■iVsiiilic  ninrninr,  llie  pre!iy_-Tolie  ln-iii;;  either  absent  or  mo 
short  as  to  entirely  escape  rccofinition  in  ibe  presence  of  the  reijur- 
girnnt  bruit.  In  but  ^2  of  tIn-  I.M  ea^-es  was  the  tricuspid  oriiico 
alone  the  seat  of  ilisca^c,  which  s^bows  it^  rarity  apart  from  asso- 
ciated defects.  1  should  fiincv  that  when  il  cxiirts  nlone,  it  outiht 
t'l  Ih-  rccugiiii*ed  more  ea:>ily  thun  when  conibined,  niid  hence  ob- 
scnri'd  by  eiH-xistini;  disear^e. 

Diaginosis.^Owiiij.'  j-arlly  in  ibe  indetlnitciicss  of  the  physi- 
cal sif^ns  and  partly  lo  their  heing  obsonrod  by  those  of  u^:«ociatod 
valvular  lesions,  ibe  diaenosis  of  IviciHpid  sfeno>iis  is  generally 
first  made  on  llie  aiilit|iny  tiibk'.  Sunic  of  the  ablest  clinical  uh- 
BOn'tTS   believe   that   an   inira-viiam   diasnosi*   inii: 


3«4  DISEASES  OF  THE  HEART 

]in.Miiiiiirio,  iniil  tJiHt  \vli<-ii  iiimie  correctly  it  la  a  matter  of  for- 
tiiiiiiiis  i-iiiiiiiiwtiiiici-.  One  ^lionid  not  feel  chagriiieil,  iKoreforc^ 
ovor  hi»  fiiiliiru  to  rcoofinise  the  existcwee  of  tliis  disease  during 
liff.  I'liiivcr^ely,  'Imiild  Ik-  !rt-  sn  forliiiiate  as  to  hart-  his  niito* 
iii'irifiii  iliiigiionis  L'lHTiib'irnieil  by  the  iiocropsy,  hu  should  nol  take 
priilit  to  hiiiisi'lf,  hut  nithor  cotigrHtulnte  himself  upon  the  fact 
tliut  in  That  jmrlicutar  ca»e  the  lesion  had  ftirnii^hed  rvt'ogiiiiMible 
Iiliy^ictil  -iifTim. 

ProguoBis. — Xciiwithsraii(!ing  the  fact  that  one  of  Lendet's 
patients  la  reported  to  linve  reached  the  ngc  of  sixty-four,  the  pros- 
pei't  (if  Iniij;  life  is  lint  pHul  in  casj^s  of  tliis  disi^aM>.  Death  over- 
took the  iiiiijuriiv  ct'  his  i-ascs  lietween  rhe  ages  of  twenty  and 
thirty.  Tliis  lirivily  of  life  is  iliic  prohnhlv  not  m  tmicli  to  th<? 
trieiispid  ohsiniftiim  ilirlf  n»  to  its  aHi»>(;iation  with  other  valve- 
le^innii  SI.  pri '111  HI  need  a-  to  tuake  it  a  luntter  of  wonder  that  pa- 
lii-iit*  live  II*  loiif;  ii«  ihcy  tlo.  When  eoiiip(?Tisution  hegiiis  to  fail 
there  is  ^uiiill  jn'ii-inM-t  of  its  resiuratiim.  The  immediate  prog- 
imsis  depends  iipnn  ilic  wverity  of  ^yiii]>tmiis  as  well  as  upon  the 
nuiiiliiT  tiiiil  di-frri'f  «{  ii^ofiiiteii  lej-i'iiiu.  Albniiiiniiria,  ascites, 
hydri 'thorax,  eie.,  indiriitf  ilit>  IcniiiTiiil  stage  of  the  disease,  and 
yci  pr-'inT  I  are  jind  management  may  extend  the  life  of  a  patient 
iiuiNV  iMcoili'i  iiftiT  llii-  i;rgcT\i-v  nf  syinptoins  lina  ronipi'lletl  him 
to  sfek  nicdii'iil  iiid.  Mi-t  nf  tlie  case--  ri'ported  by  llerriek  were 
iindiT  "lisiTvatitiii  frmii  a  iVw  monlh!:  l"  a  year  op  lon^r. 

Mode  and  Causes  of  Death. — Di-nrli  iK-cnrred  suddenly  iu 

otic  I.I'  IIi'iTivk'j  raM'-.  I>LU  inaliiiifi  wiis  fonnd  at  the  post.-niortem 

rxKniiiiaiiiiii  to  cxplniii  il.  fiii'tluT  tliiiii  the  ordinary  ohangrs  in 

liearls  with  oilier  valvnhir  diseases.     .V-^  a  ndi-  death  ooines  slowly 

froiii  griidital  "'iinlla'*  '■xluLTi-tion.  nr  [irolaildy  as  a  residt  of  an 

iip[inm<-liiiig  >tiin<l-«iill   iii  iln.'  eirciilalion,  due  to  reversal  of  the 

n'irniiil  hlood-]it'i---iH('  wiiliiii  the  arterial  and  venous  systems.     In 

HnftcrirH  'iiigli-  i-ii-^e  alrciidy  iiicntiiineil  the  eanse  of  death  was 

]nH  ihiwii  n<  "  phtlii»t>."  \vlLi<'li  I'ltiphii'^izi-i  the  faet  that  death 

is  liki-ly  to  lie  the  iiidireet  nithcr  iliun  the  direct  result  of  tbis 
...1 — t .  -    It'    • 
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This  form  ut'  vulviikr  liisfiisc  is  the  cnnillary  of  aortic  msufli- 
eicntjv,  but  is  intitiiu-lj,'  more  utiojiiiniun,  and  iinassiiciiilGd  with 
other  valvular  lesiuiis  is  ver^'  rare.  Allhuugh  I  liave  observed  a 
itin^li-  iufitiiiK'f  of  chronic  orj^imic  ]iiilmi>n!U'y  iiiciiiiip'.'ic-ncp,  as 
deti-rmiiifd  bv  thi;  hisinrv  itrul  •■liniral  .'ijiiis.  1  uin  imlclilcd  for 
the  most  of  what  will  be  said  tu  Harii'-V  jiapr-r  on  ihp  subject. 

Morbid  Anatomy. — Tliis  dL-|H.-ndf  liiri;i'Iy  upon  the  cause  of 
thi.'  ■liauase.  '1  hu^  we  rei'iJiriiise  Twn  chief  frniiips;  (1)  A  fiiiic- 
tioiial  or  relative  inconijiotem'e  in  tvhich  the  |iiiliiiiinar_v  artery 
and  ring  are  to  diluted  thai  thi.'  vat^'os  cannot  close  the  orifice, 
hill  are  lh('iiis<'lvi\-i  not  n-Hpr.Ur-ibli-  fur  the  n-giirnitatinn.  (2)  TIio 
fonri  in  which  the  It'ak  ri'-ititli  from  structural  changes  in  tin; 
vnlve-8cgmcnl:<,  Thus  fur  lliis  disease  i»  the  t'ountcr|mrt.  both 
pat  boll  igically  and  clinluuicnlly,  ui  rbiJ  other  valvular  h'^inus  lliat 
have  been  considercil,  but  the  second  fjrou))  i.-f  puhnonarv  rcsurgi- 
taut  leHioun  is  u^uin  divisiblc<  iiiin  the  coup'niiul  and  the  accpiired. 
In  this  respect  it  conforniB  with  what  we  know  of  rifjlit  heart  de 
feels  and  dilTi^rs  from  valvular  difcii-es  of  the  left  heart,  since 
congenital  aireclious  of  the  mitral  and  aortic  valves  are  exceed- 
ingly rare. 

In  relative  insuffiricncv  of  ihr  pulumniiry  valve  the  artery  aiul 
ostium  are  fouml  ^treiclieii,  nud  the  foruier  nuiy  .show  the  changes 
of  atheroma,  while  ihe  leatlets  are  elou-rati-d  and  broudeued  in 
conseqiicnce  of  the  strain  to  which  they  have  Ix'eu  subjected,  yet 
in  oilier  ]iarliculnrs  are  ipiite  liki-ly  t"  hi-  free  from  disease.  Thia 
was  the  case  in  the  patient  with  mitral  and  tricuspid  stenosis 
whoac  history  wa«  narrated  in  the  preeedinp  chapter. 

In  thofip  inrtlanens  in  wliieh  the  regiirpitation  is  the  result  n{ 
endocarditis,  the  rbanpes  are  the  ^ame  as  in  other  valvular  defects 
of  the  same  origin,  and  licnce  du  not  need  to  lie  repeated  m  «- 
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t^n*o.  T  iiiav  onlv  add  that  the  valve-segments  have  tn  soveral 
cjiscs  been  found  toro  into  sbmis  in  consequence  of  inflnnimalory 
softening.  Noc  iufr<Hiuenllv,  nccording  to  Bari$,  Uie  changes  are 
Huph  aa  lo  have  led  to  more  or  lesa  olBtruction,  aa  shown  in  23  out 
of  43  cueee  of  pulmouary  rv^rurgitntiou. 

Congenital  rpgurgilalion  at  this  oritice  19  certainly  rare,  and 
yet  Bari^  la  also  authority  for  the  statement  that  it  was  discovered 
in  10  out  of  34  eases,  la  tLi*  furin  n-jfurfiitution  in  perniitlfd  in 
«(m!«cquern't'  of  defects  in  thp  formation  of  tlie  valve.  In  a  three 
and  a  half  months'  infant,  cited  by  Barie,  there  was  a  rudimentary 
ousp  which  iillovvfi!  n  streaui  of  wulcr  poiirod  inln  the  artery  to 
leak  Thrmigh  into  the  right  ventricle.  In  Itouillaud's  case  the 
orifice  was  covered  by  a  membranous  partition  having  a  circular 
opening  at  its  centre  6  millimetres  in  diameter.  A  mere  hint  of 
an  attempt  at  the  subdivision  of  this  membrane  into  segments  waa 
ebown  by  the  presence  of  three  folds  upon  its  convex  aspect. 

The  seiriitidnn.'  elTectH  u]>on  the  heart  are  important.  In  the 
eoQgenital  cases  there  is  usually  discovered  a  defective  closure  of 
the  interventrieuiiir  Kivptuui  or  patency  of  the  ductus  arteriosiif*, 
the  same  as  in  congenital  pulmonary  obstruction.  In  acquired 
cases,  whether  relative  or  structural,  the  right  ventricle  is  found 
dilated,  or  both  hypertrophied  and  dilated^  the  same  a«  with  the 
left  ventricle  in  cases  of  aortic  regurgitation.  Moreover,  in  oon- 
Bcquenee  of  the  easy  stretching  of  the  right  auriculo-vcntricular 
ring,  this  orifice  is  dilated,  and  the  tricuspid  valve  ia  also  incom- 
petent. 

In  eai*es  in  which  pulmonaij-  insufficiency  has  been  the  only 
vahnilar  defect  the  right  heart  alone  is  enlarged,  the  left  chambers 
being  snuill  and  looking  like  mere  ap|>enduge»  in  comparison  with 
the  right.  This  ap]>earanee  is  not  usual,  however,  because  of  the 
coexistenee  of  other  valvular  disease  at  the  mitral  or  aortic  oAtia 
that  have  led  to  secondary  enlargement  of  the  left  half  of  the 
heart.  Finally,  the  myocardium  evinces  the  degenerative  effeeta 
of  long-standing  strain  and  stasi.s  which  have  been  already  de- 
scribed in  prcei'ding  pages, 

Etiolc^y. — In  the  f()rni  of  pulmonary  r(^i:gitation  most  fre- 
quently recLignised — namely,  the  secondary  or  relative — the  imme- 
diate causative  element  is  abnormally  high  and  prolonged  blood- 
pressure  in  the  pulmonary  artery.     This  in  turn  is  due  to  discflse 
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of  rhe  left  heart  or  of  tbe  lungs.  It  is  in  extreme  and  long-Btaud- 
iiif;  iiiilnil  stfiiosit^,  iberffciri;.  ilial  secondary  incoiapelence  of  the 
pultiioiiary  valve  is  ofteneat  eiiroHiitered, 

Obstruction  or  regiirgitatioii  at  tbe  aortic  orifice  may  also  pro- 
Awi:  [nAniimury  iiiui>tii[H.-lL'iiw  afler  liaviuff  &et  up  streCcbiug  of 
tbe  left  aurifiilo-Vfiurifular  ring  and  relative  mitral  regurgitation. 
Great  iiRTL'uw  of  Muod-jiressiire  in  tbe  pulmonic  system  is  so  com- 
mon nnd  nwe.s^ary  a  result  of  laost  cardiac  and  nian^  pulmonary 
diseases  ibat  it  is  pruljable  tliiit  tlie  regurgitation  now  considered 
take*  place  fur  more  frcipiciitly  than  it  is  recognised  clinically. 

Of  those  canes  in  wbicb  tbe  valve  itself  in  diseased  the  most 
frci|ucnt  cause  is  acute  endocarditis.  This  may  be  of  rheumatic 
origin,  Imt.  it  i*  more  ofti'Ti  septic,  and  therefore  a  locaiiziition  of 
jiuc  or  imeuunM-occii!*  int'ecti'Ui.  It  occurs  in  llie  pnorperiura, 
therefore,   the   same   as   maligniini    endocarditis   in    other   siiua- 

tinDS. 

The  causes  of  [he  eimgenilal  form  of  pulmonary  regurgita- 
tion Hre  intra-uterine  cnductinlilis  and  developmental  defects, 
M'iii.tluT  due  T<i  intbiiiiiiiaiion  or  not. 

Symptoms.— i  n  ihnse  ciisf!*  in  ivhicli  pulmonary  rcgiirgita- 
tion  U  scci.iidiiry  to  pre-cxi>-ling  tnitral  or  aortic  disease,  the  BvmiJ- 
lonia  of  Ihcwe  taller  affections  genernlly  obscure  those  referable 
to  the  fiinrir-r.  if  indeed  any  new  unes  are  developed.  The  patients 
already  suffer  from  the  e)Iivt>  nf  pnuiouiiced  stasis  in  the  lungs 
and  venoUM  system,  and  wlien  the  pulnmnary  valves  yield  to  the 
strain  and  leak,  tbe  force  of  ibe  regurgitant  stream  is  thrown  upon 
the  alri'inly  liveHninli'iM-il  ami  ilibiied  right  venlrich-.  Tbe  ]iri)- 
pi'lling  jMiwer  of  ibis  [inriii-u  «i  tin-  heart  i.-  iberehy  le.-weiiej,  and 
the  congestion  everywhere  present  is  augmented-^hut  as  this  con- 
ditioii  liMH  c'ltrie  <iii  gracbiiilly,  it  is  put  down  as  only  a  furtlier 
nianifebtalJDn  cf  the  inevilahle  asyslolism. 

With  greater  dilalation  of  the  right  ventricle  tbe  tricuspid  ring 
8trel<>he»  and  tricuspid  regurgitation  is  added.  This  leak  is  more 
easily  reeoi.'ni?ed  than  i-*  the  pulmonic,  ami  accordingly  the  still 
more  urgent  stiisi*  ibiit  now  i-(iuii>  <iri  is  atlrilmtcd  In  tin-  tricus|iid 
incompetence,  and  tbe  ijulmnniiry  insnfficieney  i-i  overlooked.  Tins 
Wriousneas  of  relative  pulnioiuiry  ini'oinpelence  com-ifit*.  there- 
fore, not  so  inucii  in  the  mlditiou  of  imy  new  and  cbaraeteristic 
Biibjective  symplonia  as  in  the  fact  that  it  intensifies  those  already 
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exUiing,  while  rendering  tbe  prosix-ct  of  Uie  paticnl's  Itiittcrnient 
prac(i(.-alh'  nil. 

Ohjcctive  s^-niptonis — that  is,  clinical  «ipns  of  this  complim- 
tion — are  present,  iheuretinillv  iit  lenst,  and  wben  rt-ougnisable 
consist  in  a  weukening  nr  iiiipuHtr  of  the  pulmonic  second  «ound, 
or  in  a  soft  diastolic  murmur,  heard  in  the  second  and  third  left 
intercostal  spaces, 

Tlte  furm  which  chictiv  interests  us  at  this  time  is  the  primitnr 
or  organic,  which,  either  as  a  cou^-nital  or  acKjuircd  lesion,  exists 
indeiH-mlcntly  of  aiiv  mhiT  valvular  or  lung  diseaite.  Ikn-e  this 
pr<«luoe  diatinctivo  siihjictive  §vmptomsi  To  this  query  I  think 
one  must  reply  tliril  not  only  dws  it  not  display  diHtincti^'c  syiup- 
lumiitiiUigy,  lint  il  siitiii-iiiiii-'  pur^iiM  a  laK'nl  coura«>  for  ninuy 
years.  In  most  of  tlic  cii^c?.  circl  liy  Barie  the  patients  displayed 
dy:.pn(i.'a  uml  othf-r  iniliniii-y  Nikfii-.  df  curdiiio  diH-uve,  us  cyanosis 
and  venniis  cinij.'ei'lii.ii.  rlmr  rvicy  imw  and  then  went  on  to  the 
pivd »>■!!■  01  nf  aiiii-iirrii,  all.Miuiniiriji.  fU-.,  but  which  were  not  in 
liny  way  jiivuliur. 

Tliiil  the  Lli?.i-a^i-  rimy  I,,-  luii-nr  fi.r  many  years  is  proved  not 

only  by  Bouillaud's  patient 
wlm.  in  spite  r^f  her  congenital 
pidmnnnry  defect,  attained 
llie  age  of  twenty-four,  but 
:il-ii  liy  a  ease  that  CAmc  to  my 
iiiiii.r  nearly  ten  years  ago. 
.Mo&t  unfortunately  an  au- 
topsy could  not  be  socurcd, 
and  lifiice  n  jmst-niortem  con- 
lifiiiiiiiHii  of  my  diagnoais  was 
iii>i  l.iiil.  Yet  if  physical 
>inu--  cniint  for  ariylhing,  then 
'lii^-  case,  as  will  be  seen  by 
tile  recital,  was  one  of  puhno- 
nary  rci;urgit«tion  nnassoci- 
aii'il  with  I'llier  valve  defect*. 
The  parient  was  a  married 
wnniiiTi  of  fifty-eight  years  of 
UK''  wh..  bail  ^liveu  l.irtli  ii.  cif:lit  ..liiMivn  wirlionl.  she  said,  any 
gii-iiler  dillicnlty   iliun   i>  Lxpcrieiucd   by   most  healthy   women. 


i-V -,Viin    '-r    tturi'- ...u>  I.   i  mnnc 
lli'L.ti.u  I*  I'tmnf  I"i  l,ll.l^»uv  Kt-iin 
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She  wnA  short  and  flight,  and  althuiigh  ^lio  Atalod  »hc  hud  known 

of  hcT  li'-;irt-(liMcas^c'  isiiicti  her  I'ijjhth  vcar.  it  had  iiGvor  o^^oasioncd 
licr  iiTiv  luictii'iilur  ilUcinnfort,  At  ihc  Iiiill'  of  her  consulting  mo 
she  had  been  weak,  nervous,  and  annoyed  bv  pnlpilntions  for  sev- 
enil  wui-k",  lull  liiid  ohji't'tcd  to  sfckiiig  medical  aid  liefiiiise  of 
[irejiidicc  and  ilic  di.'tcovcry.  ycnrs  licfcre.  that  the  ordinary  heart 
nicdicincs  did  not  agree  with  her. 

She  showed  niodoruto  eyiinosis  and  distenlion  of  the  cxlernal 
jiiiruhir  vein;!,  hul.  im  (i-dciiiii,  iiiirl  shi*  di^l  Ui>\  (.■onipliiiii  of  !-hort- 
uess  of  lirealh.  The  radial  judges  wi-re  (■■|iiiil,  iimdcnitciv  itccel- 
ernted,  Irrijrular  in  force,  and 
oceasionally  inieriiiiili'nl.  lim 
their  |»irtiL'tilar!y  notiecalili- 
feature  wn^  their  Miiidlne«- 
8»d  feehleness.  There  wa»  evi- 
dent, bill  not  ijreiil,  enhiri;e- 
meat  of  the  liver.  Tim.-*  fur 
there  was  nothing  in  the  ex- 
aniiiiation  of  lli<-  palieiil  to 
iiii|irf.'*'*  itic  a*  iiiinMial. 

When,  however,  exjdora- 
tion  of  ilii-  heart  wait  Ix-finii,  ! 
was  at  iiiii'i-  Htrnrk  hy  ihf  fur- 
eihle  and  extensive  cjirdijK- 
ini]>iilse,  whieh  reaehed  frimi 
the  left  nipple  inro  the  epipa*- 
triuni,  ipiile  aen-i^-*  the  median 
line  to  ihi-  right  eo^ia!  carti- 
lages, and  as  fur  dowiiwnrd  a* 
to  the  level  "f  the  eiclifb.  This  wa?  not  nl  <inee  reeognlsed  as  the 
inipnise  of  the  ennniinnsly  hyper(ni]ihied  ri^ilit  veiitriele,  hut  ]>y 
carefidly  studying  the  apex-bent;  and  by  deterMiinitif;  the  area  of 
decivsealeil  eardiac  iliihn-if*  i  Fip,  T.'O.  I  heeame  convineeil  that  it 
was  ihe  rigbi  ami  tint  (hr-  hft  ventricle  whieh  wn^  enhireeJ. 

Then  njion  ri'»iirli'i|,'  In  aiiMcnhalinii  I  iit  nui'i-  di.-<liri^nisbi-d  a 
dinstolie  niiirnnir,  wliieh  was  located  at  the  left  of  the  slernnra  in 
the  third  inlerspaee.  was  tranwttiitted  dnwnwiird,  and  possessed 
the  pit'nliar  (piality  nf  the  iiurlii'  re;:iirj:iianr  lirnit  I  Kig.  7ti). 
I'U'n  was  quite  narnrally  taken  to  be  aortic,  until  pondering  un 


Kiu.  'A.  —  Ahi.a  cr  MaiiuiM  I?<tiimitt 
i-HAi.i.  iriiivLt)  4MI1  ur  I'lKii'x.nri'iK  -ir 
Miiiui'n  i-c  (.'m«  ur  I'l'LiciNAHV  llmiin- 
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the  size  of  the  right  rcntriclc  nnd  the  #in>iniii?ss  of  the  pul^  with- 
out any  suggCMliuD  of  &  collapsing  character  or  of  other  vascular 
»ign9  of  aortic  incompetence,  the  conviction  was  ut  length  forced 
npon  me  that  I  had  to  do  with  pulnionarT  re^igitstion  pure  and 
simple. 

I  may  add  that  both  sounds  at  the  apex  were  clear,  while  both 
eccoud  sounds  at  the  base  were  feeble,  an<i  hoth  heart-tones  were 
aiidil)l<>  in  ihe  cervical  arteries.  If  secondary  tricuspid  insuffi- 
ciency existfd,  it  was  not  rocojniised.  I  do  not  believe  il  was  prua- 
cnf,  but  liiur  the  enormous  hypertrophy  of  the  right  reutricnlar 
wall  prevented  such  a  degree  of  dilatation  as  would  hnvo  bc^m 
nccewnry  to  set  up  iriou-^pid  regurgitation. 

Kot  being  able  to  relieve  this  patient's  sense  of  weakness,  nerv- 
ousness, and  inability  to  take  sutHcient  food,  and  above  all  to  qoiet 
the  violent  action  of  ihe  heart,  all  of  which  constituted  her  svnnii- 
toms,  I  was  not  called  in  often,  and  after  a  fuw  xvecks  wms  notified 
of  her  dcittb,  us  uciirly  as  could  be  iletermineci,  from  exhauitliun. 

Here  was  a  patient  who  to  her  certain  knowledge  had  been 
the  subject  of  some  form  of  heart- disease  for  fifty  years,  n  fact  in 
it-ielf  higbly  interesting  an^l  unusual.  Moreover,  it  had  not  ineii- 
piicitated  her  for  attending  to  all  the  duties  of  a  housekeeper  and 
mother  of  eight  children.  And  lastly,  when  the  ph_v:«iciil  signs 
were  carefully  determined,  tliey  were  found  to  indicate  regiti^- 
tation  into  the  right  and  not  the  left  ventricle,  consequently  pul- 
monary re^irgitation.  As  no  definite  and  reliable  hiirtory  of  dis- 
eases in  childhood  nnd  infancy  coiild  be  obtained,  I  was  unable 
to  deciile  wlictlier  licr;*  was  a  congenital  or  an  acquired  lesion.  It 
seems  to  me  that  there  is  much  matter  for  reiipclion  in  the  hist«ry 
of  this  case  and  in  the  long  delay  of  s^Tuptoms,  which  were  thoiw 
of  increasing  venous  sta!*is,  withont,  however,  any  coni]iltiiut  of 
dyspno-a.  It  would  seem  to  indicate  that  if  this  disease  is  unat- 
tended by  stenosis,  there  are  no  symptoms  so  long  as  conijwnsation 
is  maintained,  and  that  tliia  is  capable  of  being  presen'ed  for  many 
years. 

Physical  Signs. — The  diagnosis  of  pulmonary  regurgitation 
concerns  bolh  the  secondary  and  the  primary  form.  The  former, 
it  will  be  recollected,  is  a  relative  insufficiency  depending  upon 
some  antecedent  pulmonary  or  cardiac  di.'<ense,  and  therefore  its 
ph>~sical  signs  are  likely  to  be  obscured  by  those  of  the  associated 
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affection.  The  poftsibility  of  ita  oceiirrence  in  the  late  stages  of 
mitral  or  aortic  diBcasp  i^bould  alwavs  he  borne  iii  mind,  and  if  in 
siii'li  a  caso  u  diastolic  luuniiiir  develops  in  the  pulmonic  area,  tho 
dia^osis  of  seeondary  pnlmonary  incompetence  may  be  a!uiiime<). 
Particulars  regarding  tbis  mnrmur  will  be  considered  under  the 
hfad  of  au«etiIlation,  to  wbioh,  ilierefore,  the  reader  i*  referred. 

Inspeclion. — This  disclosea  nothing  characteristic  in  the  sec- 
ondary form,  tlie  evidences  of  circulatory  enibiirrassnient  being  due 
to  ilie  ns!<ooiated  affcclionR.  Even  in  the  primary  form  the  exist- 
ence of  risible  eigne  of  heart-disease  is  likely  to  depend  npon  its 
severity.  So  long  u«  coiiipeoitation  is  preserve"!,  iusiiection  of  tho 
pni'cordia  detects  nothing  more  than  a  forcible  and  perhaps  ex- 
tended cardiac  impulse,  which,  to  judge  from  the  case  1  have 
briefly  reported,  i«  particularly  pronounced  in  the  cpign«triuin. 
So  i'Oon,  however,  as  the  right  ventricle  begins  to  fail  ocular  signs 
of  venous  stosii-  ap|>car,  of  the  same  character  as  in  other  cardiac 
•tfect  ion*. 

Palpaiinn. — This  is  of  considerable  service  in  the  detection  of 
the  right  ventricle  hypertrophy  and  in  the  istudy  of  the  pulse. 
Pulsation  in  the  epiga^ttrium  i;*  fonrible  nnd  inipartti  to  ihe  palpat- 
ing hand  the  impression  of  a  powerfully  contracting  ventricle.  It 
is  in  the  study  of  the  pi-ripheral  arteries  that  palpation  is  of 
greatest  value. 

Inasmuch  as  the  murmur  is  so  closely  like  that  of  aortic  regur- 
gitation as  to  often  leave  one  in  doubt  concerning  its  real  signifi- 
cance, the  pulse  mu.st  l>e  relied  on  for  ilifferentinl  infonniition. 
In  pulmonary  incompetence  the  aortic  system  does  not  csperience 
the  sudden  distention  and  eipially  rapid  collapse  of  aortic  iusuf* 
ficiency,  and  conseijiiently  the  pulse  is  not  at  all  like  that  de- 
scribed by  the  term  collapsing.  On  the  contrary,  it  is  likely  to  bo 
Smtll  and  weak,  pres^-nling  in  this  res])ect  a  striking  contrast  to 
what  might  be  looked  for  in  connection  with  the  diastolic  murmur 
at  the  base  of  the  heart. 

Tho  rate  and  rhyilini  of  ihe  pulse  are  determined  by  the  state 
of  compensation.  If  one  could  place  his  finger  on  the  pulmonary 
artery  he  would  discover  that  this  vessel  and  not  the  aorta  under- 
gow  forcible  distention  and  sudden  collapse. 

Percwmion. — Pulmonary  regurgitation  afFects  the  size  of  the 
right  ventricle,  and  consequently  the  area  of  cardiac  dulness  is 


iTt-^t  mtf^x   CLste^^c  tZ  Tir  -ame   tan^t. 


I:  1   ■3a,-*-T-r2rr>*  ^-i—ii:^  t« 


•ju»  i» 


(Fig-TT). 
h!e-<CLZ*s.--2£  "Zk  TCr>a>:  Sr4j---»<=»i  •«  ens  wyheii^  tkst  mv- 

il.-  sm-atz  ^  "iir  T«ri-e>:  >ir  ::v?sru*t*.  !b  pRMur  loiaas  tkts 
=i:r=i^  2?  rri«t.Ti;r  j.-e-jlt^  sr-^^-tn.  Mad  w^tm  tiKmam  is  «ou- 

Viici  -i*?^  it  *j.  A  rc^  eif  s^f-t'-iir  atvnsar.  so  dui  th««  is  a 
4>.-crMf  ^r  v-«A*-f^  ^.Tuz.  'ht  i*i^t  a^  «-bn  ibttt  is  n^nntatioa 
JT  -it  J-  rrj;  .-nr*  Tl**  *«?  ,v£  -  -  ~,  inWa^itT  nf  ibtf  di»*- 
:  jc  s.iriir  ij*T  :a*  l*rr  ..i  ti*  -■  :n  xhe  secottd  and  ihinl 

jttf  i^^rfpif-^s.  Ii=  -iirwiiiv  o{  magaiseiou  ts  doinmnl  aloiag 
r'tf  irf-  f-cT&jI  ttamn.  1D"J  iw  i^iialitT  U  ?oft.  IikdHil.  i(  mar  eo 
ci«!elT  Acn*  tr.rh  all  tbr  ^iiaracitr*  -^f  an  aortic  r«rDr»itant  bruit 
a:  r.>  n.al:e  j:  ab*.j.Itn*!T  e»e«iit«l  that  ooe  itnHy  carefsllj  all  the 
•4o:-£*liry  *ieii^  htf-ntr  Itr  rao  arrir?  at  a  differential  diafirtoeia. 
It  ?b-j'itd  l*r  n-tu^mbereO.  bovvrvr,  that  tbe  pulnionie  mnnnur  is 
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not  heard  at  the  right  of  the  stprnum,  as  is  generallv  the  BOrtie. 
ypt  this  is  not  alom-  sitdificnt  fur  its  recommit  ion.  since  an  aortit? 
iliiifloHi"  miiiTinii-  i^  -inm-tiiru"-  iiiFinililiU-  lit  liip  right  siiid  luidiblQ 
at  the  left  of  ihp  breastbone.     Should  a  puhnonic  systolic  miirmnr 


Fii'.  77. — Itiiitiiu  u(  MixHiR  i.v  TiriiAL  Cxn  r<t   I'li.vaai.Ri'  RuiiintiTAiiuN. 


1)0  ussot'iiiled,  ihis  is  not  (runxniitreil  iiilu  ihi-  iirtfrit-s  uf  tliL-  neck, 
but  inatcftd  the  ordinni'y  henn-s'mnds  are  there  aiiclible,  a  circiira- 
Btnnff  whiHi  i-  of  ■Iia;;ni"^tii'  aid. 

Diagnosis.— The  ditlifidrv  «  hii-h  niti'mU  the  iliiigno^i!*  of  this 
affi'iaiun  .■.lll>i^r.s  not  in  the  rpfoyniiinn  of  ilit-  nmrniui',  Imt  in  iis 
intcrprftalion.  t^im-c  it  is  liktlv  u<  he  nIil^lakl■tI  for  tho  bruit  of 
aorlic  ri'i;iir>:iliili"Ti.  Il  Is  itidi>jn-iiMiI)li',  r!ii'ri-f<ii'(-,  Tn  |>ii_v  iiHiTi- 
tion  to  ihi'  .-c'i'ondary  aigiis,  of  whic-li  th<-  ninst  valnobie  are  those 
coniicftrd  willi  the  vnst-nhir  MHicni.  For  the  reason*  slated  nnder 
[inlpatioii.  there  can  lie  no  aroiislii'  jdiennnieiia  eonneeled  wilh  the 
arterial  system  in  inihnonury  insiiffii'lem-y ;  and  fonsei|iicnlly  llio 
alwence  of  »  .-•y^iolie  ^niiii,  iind  srill  tiioi-e  of  tlie  dcudile  Tioiitlle  in 
the  femnrals.  wnnid,  in  eonjiinctinn  with  hypertrophy  of  ihe  right, 
Hot  the  lefl  vi-iilrieli'.  mid  wilh  ii  di;i«lolie  niiiniinr  ill  the  left  eiir- 
diae  base,  cuidjh-  mie  to  srate  i[iiii<-  powiriveiy  ihut  the  i-ejiiirgiln- 
tion  was  at  the  pnlinoiiic.  not  the  aortic  ostium.  The  foregoing 
rtiiiark  applies  to  (he  relnlivt-  t\*  well  as  the  primary  lesion;  for 
even  in  enses  of  eombined  aortie  and  niirral  ineonipetnnee.  cnrefnl 
study  of  the  iieripheral  urierics  delectB  Bonie  of  the  characteristic 
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sign!)  of  the  former  ronditioD,  When,  on  the  oontrary,  mitral  dis- 
ease hoe  led  to  pulmoimrv  iusullicii-ucv,  aui-h  vawular  evideuoe  is 
wanting. 

If  the  pulmonic  valve  becomes  relatively  incompetent  in  tie 
last  iftagc!^  of  aorlii"  Mtfinwi."  (a*  1  Ix^licvd  ywHrrcii  in  uiv  pativut 
with  aurlic  ohstmclion  whose  case  waa  narrated  in  the  chapter  on 
that  disease),  the  recognition  of  the  nocondary  defeat  i»  very  diffi- 
cult. This  \»  »o  partly  l>ecaii»e  ittt  mnrmiir  i^  faint  ntid  likely  to 
be  overlooked,  but  also  because  if  detected  it  is  apt  to  be  attrib- 
uted to  »  leak  set  up  fur  some  rca^ii  at  llio  aortic  orifice.  In  the 
caae  of  the  lady  jniit  alhided  to  such  a  diaatolio  bruit  developed 
aonie  months  prior  to  death,  and  became  attended  by  diittres«tng 
and  at  tLiuc.->  violent  palpitation  ut  the  pit  of  the  stomach,  th« 
throbbing  being  visible.  Heflcciion  has  since  convinced  me  that 
this  exaggerated  action  of  the  right  ventricle  wa4  an  iiidiestiou  of 
it5  hypertrophy,  and  hence  covroborativp  i)f  pnhn()nary  i-egurgita- 
tion.  I  believe  audi  an  observation  might  be  utilized  in  the  future 
diagnosis  of  this  lesion. 

Prognosis. — Very  little  needs  to  be  said  upon  this  subject. 
Kol  only  is  the  disease  incurable,  but  it  i»  not  amenable  to  treat- 
ment. In  relative  pulmonary  regurgitation  there  i»  already  pn»- 
eat  a  disease  that  affords  a  grave  proguoBis,  else  the  puhnonic  valve 
would  not  give  way,  and  [be  adilition  of  thi«  complication  8er\"cs 
to  hasten  the  downward  progress  of  the  patient.  It  hIiow*  that  the 
original  affection  has  readied  an  cttremc  stage,  and  that  the  right 
ventrii'ie  will  not  long  be  able  to  \vith.*tand  the  !<train. 

If  the  pulmonary  incompetence  is  unattended  by  other  cardiac 
disease,  and  if  comjicnBatory  hy|jcrtropby  is  good,  the  lesion  being 
discovered  accidentally  perhaps,  tlur  regurgitation  niaj-  last  for 
years  without  producing  serious  circulatory  disturbance,  as  shown 
by  my  patient  who  bud  the  lesion  fifty  years.  This  freetlom  from 
8jTnptomft  is  the  exception,  however,  for  the  wall  of  the  right  von- 
tride  is  so  thin  that  compensatory  hypertrophy  is  likely  to  be 
ea^^tly  rupture*!,  and  when  subjective  svmptoms  once  set  in  tLoy 
are  likely  to  be  progressive.  The  oecnrrenee  of  albuminuria  and 
dropsy  is  to  be  regarded  as  of  very  evil  import  and  to  betoken  the 
not  very  rfniolc  teniiiiiiitiou  of  ibe  case. 

Mode  and  Causes  of  I>eath. — Barie  siteak-s  of  the  occur- 
rence of  pulmonary  eniboliems  as  a  not  remote  contingency  and  as 
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contribiitin^  to  tlit-  pjilieiit's  death.  The  futal  termination  is 
iiici*'  liki-U  Ir.  .iuiH'rvi-iii'  >lii\vly,  in  t'onflequeiu'i!  nf  caniiiic  or  gon- 
eral  exhiiiiitioii,  nirlR-r  ihau  smltli'nlv,  uinl  vet  tliis  laltev  event  is 
not  impossible.  t'oMgeiiittil  caae^i,  partioiiliirly  if  combined  witli 
stenosis  may  loml  tn  jiuliiiniiary  plithisis  throiigli  aniemia  of  llie 
lulu's. 
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This  is  an  obstructive  lesion  which  in  its  effect  on  the  right 
rentricle  is  analogous  to  tbut  of  aortic  stciiosix  on  (he  left.  Il  tlif- 
fcrs  from  the  latlcr,  however,  in  its  origin  and  anatomieal  char- 
licUrs.  It  '\»  divided  into  tu-o  great  classee,  the  eongenital  and  the 
aecjuired,  the  former  eon«litiiting  hv  far  llie  greater  number.  Even 
when  eongeiiitiil,  thi*  Winn  is  one  of  the  rare  forms  of  liearl- 
di^ease.  Instances  of  the  acquired  affection  are  so  extremely  in- 
frequent that  since  Constantin  Paul's  chiboratc  monograph  in 
1871  only  **  case!*  have,  S"  far  as  I  know,  lieen  reported.  For  my 
knowledge  of  these  cases  1  am  indebted  to  a  thesis  by  Kochler,  of 
Hiille,  in  1804.  I  have  not  Ix-cn  *blt  to  iwcertain  liow  many 
of  the  cases  described  by  Paul  belonc:  to  each  variety.  The 
3  caMcs  reiwrled  in  1S95  by  liovianl.  Holt,  and  Forlanini, 
and  the  3  in  1890  by  Adams,  Amozan,  and  Siredy,  all  appear 
to  have  been  congenital,  wlik'h  still  further  etiiphn!<ize«  th« 
rarity  of  the  acquired  fonn.  The  first  case  on  n'eord  of  this 
form  was  described  in  the  Atlas  of  Pathological  Anatomy  by 
CruvtriibiiT. 

Morbid  Anatomy. — This  can  bo  best  deierihed  by  the  repe- 
tition of  »  rip<jrl  I'f  ihe  S  cases  above  allniled  lo,  which  was  pub- 
lished by  me  in  the  Journal  of  Medicine  in  January,  1897. 

In  1873  the  late  OhriMian  Fenger  pnbli.'^bed  a  ease  in  a  mala 
of  nineteen  years  tn  which  the  disease  was  traceable  to  nn  attack 
of  articular  rheunmtitim  at  the  age  of  elei,-cn.  The  autopsy  dis- 
closed numerous  vegetations  attached  to  the  pulmonary  valve  and 
along  the  wall  of  the  artery  as  far  as  its  bifurcation  and  into  ita 
main  branches,  particidarly  the  left.  This  condition,  although  the 
vessel  was  dilated,  had  led  to  very  great  obatrnetion,  with  con-iecu- 
tive  hj'pertrophy  of  the  right  ventricle.  The  septa  were  intact,  the 
pulmonary  artery  and  its  main  right  branch  dilated.  Fenger, 
3Te 
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from  tlio  liisrory  Btid  post-Tiioripin  (lUmvery  of  recent  endocarditis, 
ciiiicliided  thai  there  eoiiKl  be  im  ilonlit  f>f  the  postnatal  origin  of 
ihis  case, 

Moritz  i[a_vpr  next  reported  a  case  in  1874  iu  a  girl  of  sixteen, 
who  at  the  age  of  eleven  had  sufft-rod  from  some  puhnonary  dis- 
ease and  fnun  ciidtH.-nrdiiis,  TIic  necropsy  revealed  canllllower 
vegeliiliunK  atlached  to  rhe  wall  •■£  rhi'  eunii.'.  arlr-rinHiis  mid  Id  llii* 
pulmonary  vbIvm,  with  secondary  liyperlropliy  and  dilatation  of 
thi-  riylit  veiilride.  The  (ineiii>  arifriuMis  wii.-  closi'd,  hut  the 
intervenlrienhir  sii'prnm  contained  an  o|ioiiiiig  large  eiKiiigh  to 
admit  the  tip  r)f  the  tirsl  fiiifrer.  and  JJayt-r  esphiiiieil  this  defect 
as  having  origiiiNiid  nfler  Iiirtli  in  coiiseiinence  of  the  previon^ 
eridiiearditis. 

Rinwiiija'*  cti^se  in  IRSS  was  in  a  patient  aged  thirfy-ftmr,  wlio 
bad  aUo  !iad  acntu  rtieiiniati.tm.  On  )K)Ht-mnrtem  exaniiiialion  the 
pnlnKiniiry  valve?;  were  tninid  f;rcally  tliickcned.  and  to  have  lhn3 
eanited  slijilil  uh:^trnetii.in,  bni  wiilimit  etilargi.-nieiil,  uf  the  riffht 
ventricle. 

In  l!^S-i  Kraiiiihals  reported  -2  eases,  of  which  one  was  in  a 
widow  uf  fiiMyllirei-  >iifTeriiif:  fnmi  leiicii'miii.  ;uid  llie  piiliiionary 
stenosis  was  altrilmfi'd  l<i  tins  affei'tiim,  N'fillier  iiecni-U  of  ihe 
valves  nor  niicru-frffiinlsnia  ivero  fonnd  to  explain  the  stenosis. 
In  Jiis  secnml  ca^e,  thai  <•{  a  huii-'eniaiil  (if  nineteen,  there  was  a 
history  of  fjnod  health  up  tu  tlie  funrrb  year,  when  she  had  an 
attack  of  rhcnmatisni.  iiiid  her  lu-alili  liiid  been  iinjiaired  since  that 
tiine.  The  filial  passages  were  foiiml  closed,  there  were  no  eon- 
genilal  defect-;,  hnt  the  pidiutmary  artery  wa^  dilaldl. 

llendii  in  l><^\  di'si-riln-il  a  I'life  in  «  gii'l  of  tiilieteeli,  who  had 
had  the  di^ipasp  for  fifieen  years*,  and  after  death  the  pidmonary 
valves  were  fonnil  fnscil  into  an  iiiflcxlhle  iliiiplirat'in  having  an 
ofiening  of  abnni  -^  <•(  an  iiieli  in  diaiueter.  The  iiiiineiliale  ennso 
of  dealh  was  a  rapidly  prof;rc«-ififr  nephritis, 

Stybr's  case  in  l**!!!!  wn*  tlmt  of  a  ^voinan  of  twenfy-fonr  in 
whom  the  steno^i^  was  fonnd  dne  to  an  jnllniiiniatory  blending 
of  the  pulmonary  scgnients  into  a  tcnibmliki-  nine  that  projected 
into  the  lumen  of  the  artery  and  ennlained  at  it-*  apex  an  ojtening 
2  millimetres  in  width.  Two  iMiqne  lines  that  passed  down  the 
sides  of  the  cone  showed  whi-n-  the  fii-JjiK  had  become  nnitcd.  The 
right  veinriele  was  enormonsly  hyjwrlropliied.    As  the  aortic  enspa 
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Tiii.n  riiviiy  wiili  liin  one  instead  of  two  auricles;  or  one  vciitiiclo 
aud  iwo  aiiriflcs,  or  Imt  one  iinrifle  iiml  two  vciilnclr*. 

It  is  iii.ii  iilwjiy*  ciiwy  to  'li'tcriiiiin'  piwt  iiii>i'tf'iii  wliftltcr  a  given 
case  liplrmgs  to  tlie  fniigoiiilal  or  (he  Hcqiiirpil  cnlPRory.     In  well- 
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Fll>.T4i — il«'HI  'Jt  *    Bi'V.  tKv-WIKa    CuMOHMITAI.  SlUX'igli'  -ir  Till  I'ULUUKAIIY   I^KIIICK. 

Siiwimoii  in  pnllwiiod  of  Dr.  GiiNinv  Fiiliui*?. 


markeil  specimens,  like  Fengcr"*,  or  in  such  ns  sliow  striking  ab- 
noriiuililic^  of  ili.'vcluj>iiiciit  tlie  ilwiiiioii  niav  be  viii-y.  but  in  ensca 
pre.-teiiliii^'  Tiiiiiii'  nl'  iltc  fliiinictfi'islie*  of  both  I'nrius  tbi-  fxiit't 
nature  innst  be  left  in  iloiibt. 

AsitI'-  froiti  rlic  i'viili'tii"c-s  of  nronf  oncldeiiriliiis  it  j*  tlif  condi- 
tion (if  ijie  pubnr.nary  iirlery  upon  wliieli  patliologisis  rely  fur  llie 
dt'lcrmination  of  tbe  intra-  or  fxtni-uteritie  development  of  the 
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vrvrc  slifilitlv  ¥c!cruspii,  Kiwliltr  tliinks  ilio  inflaminatorr  process 
miisl  liave  dated  from  intru-ulcriiif  life. 

i'inally,  Kocliler  descrilwi]  Tlie  case  of  a  liotisetnatd  of  twenty- 
ono  who  was  admitted  to  the  hospital  in  Julv,  1893,  ^uiTvriug  from 
pnoiimoiiia,  uud  whu  piivc  a  historv  of  iti'uu-  rheuiiiatiam  Ihe  Mny 
previous.  Since  lliuT  time  her  health  had  h«-ii  j)oor,  and  she  had 
auffered  from  dy8])ii<i.'ii.  The  autopsy  tiiscloicd  {wlyjKiid  vegeta- 
tions eprinj;iiig  fruni  the  wall  of  the  putinonary  artery  in  sncli  a 
manner  as  to  prevent  the  complete  opening  of  the  valve  during 
ventriciUar  a\'atol<.'.  The  vnlve-sepiicnts  a»  well  as  the  endocar- 
dium of  the  right  ventricle  were  healthy,  but  similar  vegetations 
were  found  in  the  aorta  so  disposed  as  to  j)reveiit  the  adequate 
opening  of  tln-w  vtiivc-Ti,  (iiul  to  thus  eause  a  stenosis  of  this  orifice, 
the  same  as  on  the  right  side.  Both  ventricles,  particularly  the 
right,  were  dilated.  The  twptiin]  was  intact  and  the  foramen  ovale 
was  closed. 

In  the  foregoing  cases,  with  exception  of  Rendu's  and  Stybr'a, 
there  were  evidenei*  of  recent  endocarditis,  abseiie*'  of  congenital 
ahnormalities.  and  dilatation,  or  at  least  no  perceptible  narrowing, 
of  the  iniliiiijiiary  artery,  Aetpiired  cases  present  striking  differ- 
ences from  most  of  the  eongeniral  in  their  pallioiugical  appear- 
ances, but  thoy  both  have  the  common  feature  of  hy]>ertropI»y  and 
dilatation  of  the  right  ventricle. 

In  the  congenital  form  the  obatrnction  is  due  most  usually  to  a 
fusing  together  of  the  valve-segments,  which  then  form  either  a 
diaphragm  stretching  across  the  oo<titim  or  a  cone-like  projwlion 
into  the  artery  with  a  small  o]iening  at  its  apex  ( Fig.  78).  Tho 
foramen  ox'nlc  is  usually  open,  and  the  interventricular  sieptum  is 
sometimes  incomplete.  Tlie  pulmonary  artery  is  always  nar- 
rowed, and  there  may  bo  atresia  of  this  vessel.  The  ductus  arterio- 
sus is  generally  o}ien,  yet  is  in  some  can-*  found  closed.  Very 
rarely  the  stenosis  is  caii«ed  by  constriction  of  the  right  conus 
arteriosus,  in  which  event  this  may  appear  like  a  third  ventricle, 
and  both  the  interventricular  and  interauriculnr  septa  are  defoct- 
ive,  the  pulmonary  artery  is  narrowed  or  even  occluded,  and  the 
ductus  Botalli  remains  pervious. 

In  other  cases  there  are  various  errors  of  development,  aa  trans- 
position of  the  aorta  and  pulmonary  artery,  or  their  origin  from 
one  common  trunk ;  a  blending  of  the  two  ventricles  into  one  com- 
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Flo.  T'.',— R«u,nn»  r*iiiii*i    IliiM"  IN 


anJ  hcallliv.     Putitiit   dcflarcd   he  was  healthy  in  infauey  and 

fl)iMlii)i.il.    )iiiil    Imii    iifvr-i-   .111  iTered    from    (iyspmea    on    exertion 

priui-    tu    his    present    ilhiL'ss, 

iiii'l    limi    tii't    i.*xliil)irvil    I'VH- 

no-iis.     Ill  fiict  ho  was  healthy 

until  lii!^  pri-scnt  illnt-ss  he^aii 

three    iimnlhs    l)efore    his    ad- 

mij-sioii  III  the  liospiiiil. 

Wirhoiii  •■iiteriiij;  i>j.i  nnich 

into   del;iil,    it    will   siiHIto   tit 

stilt'-    tliiit     Ih-    [H'Ofnti-il     till' 

iittiiiil    -yiiipN'iiis   "f  cinisnin|i- 

tion.   fiiiHi'iiilion.   t-miifh.    pro- 
fuse niin'o-ptiruh-rit   fX|)i'el'jni- 

tion,  febrile  tem]ic'ratiire,  mid 

a  rapid,  frrddi'  jillUe,  the  fiiiii'- 

tii>ii>»   lit'    thi'    iligcslivo   (jrgaiia 

ri-inainiii^   good.      There    wii^ 

no  eyBnii»i>.     The  ri^'ht   ii]ie\ 

was    rerraeieil,    and    expanded    pfHirly    iipyti    iiispi ration.      Both 

rciilhitif;,  and  iiioi:*l  ritles. 

Tht     priwordiuni      hiilj;ed 

1'r.itn  the  third  j-ih  to  ilic  i-pl- 

^iii.-iriuiii     and    fmni    left    to 

riirlil    iiipjile.      There    was    ii 

.-li'iri,   weak   sy-^iMic   ihrill   in 

-eeond   lefl    interspMef,    1    inch 

fnmi  sleriiuni.     Ahsohitc  diil- 

iiess   was   inercueed   from   tlio 

level  of  tht*  >i'ei)iLd  eostui  carli- 

laue  Til  the  l-iwer  border  of  the 

lil'ili  rill,  iind  from  li  inch  tO 

fi[;h(  of  steriiiini  tfi  -j  ineh  in- 

-iile    of    left    mamillary    line 

(Fit  1C). 

The    heart's    rhythm    was 

rejrnlnr    and    aeeelerated,    tho 
F.o  -^-l,...>r,.,v..,Tm.i.....vi.  S„r,.,...       ^,,,,^,,1^   ,,^5,       ^.^,^^.    f,,(.|,|,,     ,1,^ 

«■  ip,  wii.  first  nnitned  and  dtill,  while  the 


apiees  -h'lwed  dnhie.-i,-',  liroiieliial  li 
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lesion.  Dilatation  of  this  vessel  luakea  strongly  for  the  acquired 
form,  while  narrowing  of  tin.-  nrtrry  points  to  the  fcH;ul  origiu  of 
tilt'  ili^('ji-.c. 

Etiology. —  The  congenital  fonii  can  be  distnisBed  wi(Ii  the 
stfltciuent  lliat  it  results  either  from  intni-nlerine  endocarditis  or 
Uiyoeiirditi.",  or  from  defi'ctive  dovplnpnient, 

Actjiiircd  ca»f?-  iilso  orifjimile  In  (.■mUiciirditis  cither  of  rhcn- 
niatic  eansntion  or  in  tlic  course  of  other  npiite  infectious  processes, 
as  shown  in  the  histories  of  the  s  cases  aliovc  narrated.  Its  rarity 
i*  due  to  the  fjid  ihiit  after  birlh  Oil*  riglil  hetirl  is  seldom  Ihe  seat 
rif  acute  intlammalion. 

In  a  ninth  case  that  has  come  to  my  notice,  that  of  A.  Kascra- 
Bek  in  ISilfi,  (hi*  jinhiuiiiary  stenosis  was  caused  by  a  gumnin  on 
the  ii-tinm. 

SymptomB. — These  depend  hirgelv  njnm  ihe  eonfi^enitiil  or 
ncfjnired  naiiirc  of  each  case,  ilorcover.  in  ihe  latter  the  clinical 
history  is  iilsn  intlucnceJ  by  the  presence  or  absence  of  acute  cndo- 
canliTis.  If  the  ca^es  are  not  slniiibled  upon  acciih-nially  in  rlie 
course  of  examination  or  trcatnient  for  some  other  wholly  differ- 
ent diseape.  llic  pinif'rii>i  iin-  likely  to  he  seen  when  the  afTectiou  haa 
led  to  p  I'D  Hon  need  di^llll■hlltll■e  uf  the  general  lieallh.  In  such  there 
are  dyspuica  and  other  ordinary  eviilenecs  of  cardiac  aethenia,  or 
there  i"  ii  eom]diiint  of  vapie  fn'tnTJil  distress  and  ill  health.  In 
a  word,  rliere  are  no  symptoms  pccniiar  to  pulmonary  stenosis  an 
eonirasti-d  wilh  other  valvular  legion*. 

In  ilii-  congenital  form  |iiilifTii>  iirc  apt  to  be  weakly,  under- 
sized, .'iimetimes  mentally  di-ticieut,  and  to  manifest  striking  cya- 
nosis. This  is  not  alwiiys  prc^cnl,  however.  In  the  chapter  on 
Congenital    Cacdiiii'   Affeeilnns    will    also   be   considered    certain 

chaiiiiCB  in  the  hi 1  iliai  -iccouipany  nuirkcd  cyanosis  or  the  ifor- 

hiis  <'cnili-iiif  i<{  older  writer*. 

StifTerers  frmn  juilinonary  stenosis  are  very  apt  to  die  from 
liilin-ciiloniif  of  fill-  huiiis.  as  is  ^hown  in  the  only  instance  of  this 
ciirdiac  di^eaT-c  I  have  cili«(-rv('d.  and  which  was  piddislied  in  rriy 
j>aper  |irevioiisIy  mcnlinne-l.  A  jdninher's  heljier,  aged  twenty- 
three,  was  tirst  «'cn  hy  mr  iit  my  clinic  at  Cook  County  ITospital, 
having  been  sent  from  Ward  4  a-  a  ease  of  pulmonary  tnliercolosis. 
Family  history  was  mea;;re.  His  fmhev  had  died  of  «onie  wast- 
ing: diseaw  with  eouj;li;  hie  mother  of  eanccrj  two  sistera  living 
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flnd  ht'iillliv.     Patient  declBied   be  whs  licallhy   in  infanc^y  niiil 

(?liilclln"nl.   Mild    hiiil   iievci-  -MilFeroil    fruni   liv^jpIK^•Il   on   exertion 

prior    to    his    present    illness, 

iiiiil    li{iil    iiiif    (.'xliibilL'd    t'Vii- 

nohJB.     Ill  faet  liP  was  lifallliv 

until  Ills  prusL'iit  illiie«!i  lH.'giiii 

three   iiiontli.t   befciro    liis   ml- 

nii^vion  to  tlio  hospital. 

WiihdU  I'liti-riiij;  too  mufli 

into   detail,   it   will    siithcc   to 

state    UiHT    ho    prc-^cnieil    ilic 

usual    syiiipliinis    of  e'liisninp- 

lion.   <-iiitn.-i«liuii,   eoutjli,    |iro- 

fnsc  m(ii'i.i*piinileiit  i-.\pct'lurn- 

tioii,  fehpile  temperature,  and 

«  nipid,  tVrljIi.'  ]inl»L'.  llie  fum- 

tiling   I.I'  tlic   iligenlivo  organs 

rL-niaining  good.     There   wu- 

no  eyiiii'ifis.     The  rii;lit  ii]K'x 

was    rctracloil,    and    o-spanded    poorly    upon    inspiration.      Both 

apiee^  showed  dulness,  lirnTieliiid  lirealhinj;,  and  moist  rales. 

The  prii'Ccirdiiiui  liulgi'd 
from  ilir  lliird  rih  In  ilie  cpi- 
j;;i>lriuui  aiKl  from  left  lo 
right  nipple.  There  was  a 
■iliorl.  weak  i^ystolic  thrill  in 
^eeoiid  li-t'l  iuler!<|iaee,  1  inch 
I'riini  stermmi.  Alisolule  dul- 
m-rw  was  increased  frnm  the 
level  of  ihe  seennd  eusliil  earti- 
lat;i'  to  the  Imver  horder  of  the 
tifth  rih,  ami  from  1^  inch  to 
ri^lit  of  (iterniim  to  J  inch  In- 
side of  left  mamilhiry  lino 
(Fiir.  70 V 

The  lieart'!-  rhythm  was 
rejrular    nml    necelr-rated,    iho 

F,„^sr._i.,„,,^,v,„T,i..,..,..,N,.  s>.T...,..,       goiuids  heiiiK  verv  feeble,   the 

■in  1^  :«',i,  first  nmlHed  and  dull,  while  the 
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second,  in  the  third  left  interspace,  was  short,  high-pitclied,  and  so 
feeble-  as  lo  he  nidimentnry.  A  harsh  systolic  iiiunmir  was  nndible, 
having  its  maximum  iutensity  in  the  second  left  interspace,  1  inch 
from  iteriiiiin,  and  corresponding  in  position  to  the  soft  systolic 
thrill  previously  menlioned  (Fig.  SO).  It  was  transmitted  with 
special  ctearnesa  ii[)ward  and  outward  towards  the  left  shoulder 
and  around  the  left  ^ide  tn  the-  back,  but  could  be  distinguished 
feebly  even  in  the  right  half  of  the  thorax.  The  liver  was  not 
apprf:cinbly  enlarged.  Tubercle  bacilli  were  discovered  in  the 
sputiuu. 

The  diugnositi  was  made  of  pulmonary  stenosis  with  secondary 
hypertropiiy  and  dilatation  of  the  right  ventricle;  tuberculosis  of 
both  lungs  and  moderate  venous  and  visceral  congestion  coiiseoii- 
tive  to  the  cardine  lesion.  This  was  thought  to  be  congenital, 
although  there  whs  no  history  of  cyiinoais  in  infancy,  and  no  evi- 
dence of  other  congeuitnl  cardiac  defects.  The  patient  was  kept 
under  obser\'ation  until  January  10,  JS06,  when  be  was  found 
dead  in  hi**  bed.  Symptoms  nf  general  asthenia  increased  in  aevor- 
ity,  ;iiid  dJarrho.'ii  set  in  a  day  or  two  before  death. 

Xccroijsy  was  made  by  Dr.  F.  Tiee  twenty-four  hours  after 
death.  The  lung-tindings,  briefly  stated,  were  thfise  of  pulmonary 
tuln-iiiilusi,-:.  The  jiericiirdiuiii  coiiluiiu'd  fnnn  one  and  a  half  to 
two  ounces  of  fluid.  Aorta  was  not  enlarged;  the  pulmonary 
artery  was  larger  than  the  aorta,  dilatation  extending  into  the  two 
briiiirlie-,  llic  k'tl  mure  liiaii  ibe  right.  The  aortic  valves  were 
found  coiriiietent,  Itiit  the  ]iu!uioiiary  valves  leaked  slowly  to  the 
bydrii-tan<'  lest. 

I.uiikiiii;  iiiiu  the  iniliiiuiiary  artery  from  above,  it  appeared 
ii-  it'  ii  iii|i]ilc  willi  a  -iiiiill  ■■pcoiTii;  at  its  apex  projected  into  the 
vi--<-I,  jimI  iit  iiTii'  >iilr  near  ii-  base  was  a  second  small  opening, 
wliiili  w.\~  i-lii-.-i]  ill  liilr.vv  l.y  ii  I  111  mil  T  iiii'Liiliranc  (Fig.  81).  The 
ri^iji  Ni'iitrji'li'  w;i-  liy|iii'irHi'li)<'d  ainl  liilateil,  aii<l  ibc  right  auri- 
!■]•■  \Mi-  ;il-M  itil(iri;eil.  One  rii-)!  rit  llii'  Iricii-pid  valve  shuwcd  n 
-liiilit  ilii'-liiiiiiii;  ajriiii;'  it-  1j,i-c.  (In-  luiiral  Viilve-  w('re  negative 
i\ri-[i[  :i  -li^liT  fliirkiiiiiiy  ;  aniiir  v;il\i-  wiTr  thickened  along  base 
Mini  iiiiir^iii-.  \\liilr  --iiiall  allii-i'"iii;]iini>  |il;t<|iir-  were  finuid  in  the 
brjiiimiiig  "1  llie  aurhi. 

'I'lie  let'l  vi'iini'-le  iqip'-Mi'i-l  -liirlnlv  ililiiled.  The  interven- 
tricular ~;rplujii   w;is  I'riiiiiilcii',  Iiiil   ill   tiie  iiiteraiiricular  sa'ptum 
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there  was  a  valve-like  passage,  wliidi  wowld  not  quite  admit  two 
matches,  wns  jierliapa  3  iiiilliiiictres  in  diameter,  and  corresponded 


Pio.  61.— Kkaiit  iifn  I'.'n  ■■I'  ri't.ii'i<(ARv  fmtotu  (p.seO). 
UnvKli""-  iiuh'i'H'iiL  imliiMitiury  utiAiii. 

in  sitiintinn  niid  !.lm['c  ro  the  foramen  ovale  (Fig.  82).  Thus  it 
wji,^  sci'ii  tliui  llii-  imrii-vitiiiii  'liiipin.tiri  wiis  coiifiriiieil  in  il^  imiin 
I'eatnres.  A  iiun'i-  r'linfiil  ins[«'cliiin  of  the  lu'iii't,  iiiiule  it  veiir 
laitT  after  hnviTit:  lii-i'n  iircf'prvcil  in  a  fni'nmliti  sdliitioii,  showed 
that  llio  ciine  wliirh  jii'iijcctcil  iiitri  ilip  piihiK'Uiirv  artery,  and  rep- 
resented the  >eiiiiliiiiiir  vnh^c-*.  \vii»  iriiide  up  nf  a  niiifc.iriii  mem- 
brane, somewhat  tliii-ker  than  nnrnial  valves,  and  ^howod  no  lines 
or  ridfrcs  that  indiented  the  jiointa  of  fusion  of  the  cnsps.  The 
opciiiof:  [il  till'  iipcx  wns  oval,  iiieii'iiirinL'  !■'  ridlliitir'lrc-*  hy  S  milli- 
metres nt  iis  hrnaile-^t  ]">iiil.  Tli''  edcf-*  >if  ilie  eono  were  thick- 
ened, fliid  ihe  *('eond  iiiiimtc  ojn-iiing  ut  its  side,  nt-fir  ils  base,  wna 
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found  to  1)0  a  aacciilRr  dilatalinn  projecting  intn  the  htmen  of  the 
conr.  The  liiiiincliT  nf  tlic  ]iiiliiuiiiiirv  iirtfrv  wiis  22  iitillimotrc», 
of  (lie  in.ifia  IS,  aihl  I'i  ilio  iVmnru'ii  <iv;ili>  ;j  niilUiiietres. 

From  the  forpgoin^;  description  it  is  apparent  with  what  uncer- 
tnintv  one  can  clus^ifv  this  cast-  us  (<onjii'>iital  nr  acipiin-il.  Tlicro 
were  no  indications  of  endocarditis,  as  it  ordinarilv  appears  after 
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volvcs,  rciulered  it  probable  ihat  this  case  was  of  congenital  origin, 
and  that  inlni'iiliTiiR'  i.-iiilcH-iinliiis  ouii»ed  u  fusion  of  the  seg- 
iiieiils  at  a  iicriod  »iibse(|ii('nt  to  the  cloMire  uf  the  ncpla,  and 
that  the  fitenosis  was  not  Biifficienl  to  prevent  the  closure  of 
the  foramen  ovale  after  birth.  Moreover,  the  volume  of  blood 
driven  into  the  piihnonan-  artery  couM  not  have  l>cen  very  small, 
and  niii?t  have  been  divideti  into  lluid  veins,  which  threw  tlie 
stretini  ajrainsi  the  arlorial  eoiUs  in  siieh  n  way  as  to  niaintniti  nde- 
qinite  liliioil-jirettsurf  wiliiin  the  \-esse!.  It  is  interesting  to  reflect 
that.  Hhlniii(j:li  the  lesion,  iieeorti i nf;  to  ihe  patient's  history,  ^"''0 
riae  to  no  aubjeeiive  symptoms,  it  shouhl  yel  nltirjiately  have  led 
to  inilmoiiary  tiiberetilosis,  the  iienal  §e(iiienre  in  such  eaees. 

lii'^THrdltip  phvsieHl  siyns  in  thi«  ease,  it  U  aho  of  interest  To 
note  the  wide  priii>agiitioii  of  thr-  murmur.  This  was  mure  marked 
in  the  left  lung,  and  as  the  left  bvaneh  of  the  pulmonary  artery 
was  fonnd  to  be  rather  hirficr  tliiin  ihe  riglit,  there  wiis  proliMbly 
direct  eunneelion  l>eiween  llie  sine  uf  the  artery  and  the  transmis- 
sion iif  the  miirmnr:  for  had  the  vessel  Ix'en  narrowed,  Ihe  audi- 
ble vibrations  eould  not  liuvi'  been  transmitted  to  any  great  dia- 
tanee. 

If  a  coneliision  from  a  single  case  is  justifiable,  it  is  likely  that 
the  symptoms  directly  referable  to  pulmonary  »(Ienosi«  depend 
upon  its  depree  and  njmn  the  assoeiation  of  (pilier  developmental 
defci-t'  '■vi'n  trinre  llian  npiiii  tho  obstruction  itself. 

Physical  Signe.— I nx/frt ion. — <'yfliiofiis  is  not  always  pres- 
ent in  congenital  cases,  and  when  present  is  not  uniform  through- 
out tlie  body.  It  is  lliis  blnL.->h  I  inl  which  Icil  old  writers  to  des- 
ignate the  underlying  abiiorinaliry  by  the  fri-ncric  term  of  .Morbns 
CVruleus.  Cyanosis  is  iiio.«t  ajipiirent  on  the  elieeks,  curs,  fingers, 
elbows,  and  knees,  and  is  inteiisitied  by  enuKliiiig  or  physical  exer- 
tion. As  shown  by  my  ease,  it  is  not  so  likely  to  be  prcHcnt  when 
the  stenosis  lias  not  led  !•)  or  is  ii<it  as-soeialed  with  defects,  as,  i:  g., 
patency  of  the  foramen  ovale  or  of  the  interventricular  sa-ptnin. 

In  the  ai'<piiri'd  form  palicnls  are  more  apt  to  show  pallor  of 
the  eonnieiiiuu'e,  and  ibere  may  !«■  tnrj:ehcence  of  the  .HUjiertieial 
veins  as  a  direct  result  of  interference  with  the  outflow  of  blood 
from  'he  rijiht  heart.  Inspection  of  the  prieeordiuin  delects  bnlg- 
inp  over  the  situation  of  the  risht  ventricle — i.  e,,  at  the  lower  end 
of  the  sternnm  and  the  parts  imiuodiately  adjacent.    Snuh  a  biilg- 
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ing  is  moat  marked  in  cases  in  which  the  valvular  lesion  is  either 

congenital  or  liiis  cxifled  from  very  ti;iider  years.  It  is  ihie  to 
hypertrophy  of  the  right  vt-ntricle,  and  hence  there  is  associated 
pulsation  in  the  epigastrium  and  over  the  prominent  area. 

Palpation.^Thig'  t-orrolxirates  some  of  the  information  de- 
rived by  insjieotion,  and  enables  one  still  better  to  appreciate  the 
extent  and  force  of  the  cardiac  impulse  imparted  by  the  hyjjer- 
trophied  right  ventricle.  In  addition,  there  is  usnally  felt  a  ays- 
tolic  purriny  vibration  or  thrill  in  the  pulmonic  area — i.  e.,  in  the 
second  loft  intercostal  space,  close  to  the  stermini.  This  fremisse- 
ment  may  be  exceedingly  delicate,  as  in  the  case  obsen^ed  by  me, 
or  it  may  be  distinct  and  harsh. 

Tiie  pulse  presents  no  distinctive  characters  aside  from  small- 
ness,  feebleness,  iind  increased  freipiency. 

Percussion. — By  this  means  is  revealed  marked  increase  of 
both  iiLsolute  and  rolntive  cardiac  dulness,  the  increase  being 
downward  and  to  the  riglit,  over  the  situation  of  the  right  ventricle 
and  corresponding  auricle  (Fig.  70).  In  my  case  this  alteralion 
of  cardiac  dulness  was  very  pronounced,  and  aided  materially  in 
the  diafiiH'sis  of  the  lesion  by  assuring  me  of  llie  exislence  of  right 
ventricle  bypi-rtrnphy. 

Ausciilliilioii.- — The  conditions  here  arc  favourable  to  the  gen- 
eration of  II  bruit,  and  as  it  is  jiroduccd  during  ibe  passage  of  the 
blood  froui  the  right  ventviclo  into  the  juibnnnnry  artery,  the  mur- 
uHir  is  sysroJic  (,  ^''P-  ^■'*)-  I's  seat  of  maximum  intensity  is  over 
the  base  uf  the  beiirt,  at  tiie  left  of  tlie  sternuni,  in  the  second  and 
third  in!i'ri'n>i:il  sjiaccs  (Fig.  Sfl).  At  first  this  bruit  may  be 
thiiUfrlil  III  I"'  iiiiriic  in  origin,  but  if  its  direction  of  propagation  is 
-fndii'il  llii-  will  !■!■  foiuid  to  be  ujiward  and  to  llie  left  towards  the 
hit  <lii\iclc  raibrr  than  1o  the  right  and  upward,  as  is  the  case 
wifh  ilic  iniiriniiv  of  iinrtic  -^icTin-is.  Another  piiint  of  difference 
i»  tb;il  ilii'  piihriiiini*  -vsinlic  oiiinnur  Is  not  beard  in  the  cervical 
jitrrir-,  wliriT,  nil  rill-  niiitnii-\-,  ilir  i\in  i';ii'di;i<'  tone*  are  usually 
di-niK'l.  ll'  innii-c-.  iln'  jiiunNiir  iii;i\  !"■  IhmtiI  ihrougbout  the 
prii-i'iiri!iiiiH,  tliriii;;li  ill  ;i|]  iii-i;iii'-i-  it-  :irr:i  111  uNixiuiuui  intensity 
I'oni'-piiiiil-  \v  iili  I  lie  |iM-;iTi'i]i  ut'  till-  -v-tntii.'  tlii'ill.  Tu  II IV  case  the 
unirtiiur  \v;i-  tr;iiL-iiiiii<d  widi-h',  but  wa-  ]ni>ri>  ili-itinct  ill  the  left 
iliaii  ill  ilii'  riiihi  b;ilf  of  i!ic  thnnix.  In  iMWi-iiltnf  im:  tM\v;irds  the 
apex  and  nver  iln-  l"idy  oi  i\u-  ry^hr  vi'iiiriflc  llic  iiiiinmir  grows 
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less  intcDoe,  while  the  two  cardiac  soimde  become  more  distinct. 

The  iTiiiniitir  itiay  lie  i-"Uj;li  iiml  lnU'l,  (.ir  »"fl  fiiui  fiiiiii,  Tlie  pul- 
monic BPCuiul  sound  is  dimini^Iicil  in  intensity,  nr  may  be  abac-nt 
altogothiT,  wliilc  the  two  Hortlc  sowiid'5  are  distinct. 


Fid.  M.— KiirTiiH  -IF  Tvrri  II.   I't  Limx^iit   Sit.\<iiii    Ml  iitiin. 


Dia^osis. — 'I'lii-  (litliciiliv  iif  iliiignu.sis  in  this  affliction  Hea 
in  ita  ditfcreniialion  from  aortic  stenosis  or  poflsibly  in  deciding 
wiicllicr  tlic  bruit  iruiy  nut  be  iiceidi-ntnl,  :Jinw  ii  is  sitimlcd  wbcrc 
sn<')i  an  acriilrnral  niiirniiir  is  ^.n  nl'ri'rj  bciird.  It",  linwi-Vfr,  proper 
atlontion  i-;  piiid  to  the  swoniliir.v  iihysical  signs  us  dcscribod 
uImivc,  in  |)iirlii'nliir  Ici  tin*  i'vid<'ncc  nf  bypcrTn-pliy  nf  ibr  rifilit, 
not  of  the  It-ft  venlricb-,  one  I'iin  M-arcely  fail  to  interpret  ibe  nuir- 
mur  correctly.  If  itftcr  siidi  cjin-fnl  sindy  of  all  the  pby^ieiil 
signs  doidit  i*  iilill  cnicrlnincd,  tin*  sphypuo^nipli  will  1h>  fonnd  of 
Mprvice  in  fnabling  "no  In  differcniiale  between  tliis  losinn  and 
uorlic  ^li-no-iis.  fur  it  ptics  wiibniit  Miyinj:  liiiil  ]iulijiuniiry  ■■b-tnic- 
tion  <'an  in  rioivisc  luoilit'y  ilic  I'liariicters  of  the  railtiil  pidse. 
Finally,  the  discovery  of  jniliLmnary  tnhercnlosis  and  of  cyanosis 
in  cases  in  which  tbc  two  lnJve>  of  ibi-  beurt  coiiniinnicatc.  fnr- 
nislii'S  a  certain  di'jrree  of  evidence  in  favour  of  tlie  exi-'tence  of 
pulmonary  ohstrnction. 

Prognosis. — I'tiiieniw  with  I'libiionnry  stenosis  nin-ly  live  bo- 
yond  llie  liiird  decade.  Kven  wlim  the  di>-ease  does  jiul  dircclly 
destroy  life  ir  does  so  indirectly  hy  predisposing  10  jndnionnry 
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tuberculosis.  This  has  been  so  £re<jiientl.v  observed  that  no  doubt 
can  b«  pntertnined  concerning  the  intimate  connection  existing  be- 
twpfu  iboso  two  diseases.  Wlien  pktLisis  Las  once  supervened  the 
jirognosis  Iji'fonics  that  of  llie  swotidarv  affection,  and  since  the 
stenosis  is  iiTcniuvalilc  ilnTf  can  bo  no  Iio|jc  nf  tlic  arrest  of  the 
tuberenldsis.  The  influence  of  ibis  cardiac  defect  njwn  the  pro- 
duction of  consinii|itinn  i?  lliroiiirli  the  anawia  of  the  hin^  which 
the  Ti-.trrnwinj:  of  tin-  ristiiiin  or.-c-!i-ioii:i, 

Mode  and  Causes  of  Death. — In  Ilnstedt'e  fi  cases  of  pul- 
nioiniry  stenosis  death  was  caused  in  1  eusc  by  heart  weakness,  in 
nniiTliiT  hy  miliary  tulicrculwii*,  ami  in  the  4  others  by  phthisis. 
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CHAPTER    XIV 
COMBINED   VALVULAR    LESIONS 

Chronic  valvular  defects  have  been  dealt  with  singly,  since 
by  so  doing  their  distinctive  individual  features  could  be  brought 
out  more  clearly  and  without  danger  of  confusion.  It  would  be  a 
mistake,  howe^'cr,  to  consider  these  forms  of  heart-disease  as 
always,  or  Indeed  as  generally,  occurring  alone.  As  a  matter  of 
fact  certain  of  them  are  usually  combined,  while  it  is  possible  for 
any  two  or  three,  or  even  for  all  of  them  to  be  united.  The  most 
common  a,-isociation  is  that  of  both  stenosis  and  regurgitation  at 
the  same  orifice.  Thus  it  is  comparatively  rare  to  find  aoEtic 
obstruction  without  also  some  insufficiency,  or  the  reverse,  while 
in  tlic  Siinie  inaiiiicr  the  two  mitral  lesions  are  usually  combined  in 
varying  prciportions.  Indeed,  a  moment's  reflection  will  convince 
one  that  the  structural  alterations  set  up  by  endocarditis  are  very 
prone  to  result  in  both  incoiniietenee  of  the  valves  and  narrowing 
of  the  ostium,  the  clinical  features  of  each  case  being  determined 
by  tlic  pri'doniinant  lesion. 

This  ifl  not  all ;  lesions  at  one  orifice  may  be  complicated  by  a 
defect  situiiti'd  iit  another.  To  be  explicit,  mitral  stenosis  may  be 
coinbinci!  with  cither  aortic  stcnosia  or  regurgitation,  or  both,  and 
tbc  same  w.iy  with  mitral  insufficiency,  or  a  double  mitral  dieeaae 
may  be  :is;-iiciiitcil  with  cither  or  both  of  the  aortic  defects.  Let  us 
now  coiisiiliT  these  various  combinations  in  detail. 

COMBINED   MITRAL   STENOSIS   AND   REGURGITATION 

A-  ;ilri'iiily  >i;tird,  tbc  cTiilocanliiic  cliiingcs  that  lead  to  mitral 
ilix'ji^f'  ;ii-c  vi'vv  :i[>t  to  cnii-c  bntli  ciiii-^trii-tir.n  and  insufficiency. 
l'"xtfc[in'  DiKTiiMiiii,'  i>  Timri'  likiOy  to  cNi-t  idi'uc  llian  is  free  re- 
_Lnircir;Ui'iTi,  iiui]  v-\  I'Vi-u  wlnn  iIhtc  [-.  n  butt'iuliolo  mitral,  it  is 
|in.-sibli'  tilt-  ;iii  in-iL'intii-;iTiT  liMk  til  ;iNii  offiir,  nltbniiLdi  the  inanffi- 
ciciicv  ui:i}    imt  !"■  di-cbtn*!.!  hy  ii  -y-lnlic  iipcx-nninniir.     On  the 
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Other  band,  mitral  wegnicnts  ihat  are  too  stiff- to  close  are  quUo 

likely  m  iIcjktkI  in  frnni  uf  (lii-  upcniiig  in  «iir|i  ji  mmuirr  us  1o 
oppusu  suiiii'  l)iii-rit-r  [n  ilii'  t"rc-e  ingress  uf  llie  liluml  from  tIig  aiiri- 
ole.  In  children  the  mitral  curtains  arc  not  infreiincntly  so  sliriv- 
clU'd  s»  lo  form  a  more  frinnit  uliniit  the  r'w^,  niul  when  thicIi  ia  the 
CUM'  sli'nosirt  is  nhsont.  in  mlnlts.  pariii-uliu'ly  when  the  incom- 
jieleiice  is  the  I'ofiult  of  iitlicromiij  pure  uiid  nnniixed  rci^iii'giiatioii 
is  the  exception. 

The  elTeet?*  on  the  heart  are  pssenllally  those  of  either  furm  of 
inilnil  disease  when  existing  iiioiie.  and  yet  the  left  ventricle  and 
left  luiriek-  mnnitrat  certain  mmlitieations  dejiendinft  iijion  the  as- 
sociation of  stenosis  with  incom|H;toncc.  Tlio  ventricle  is  neither 
so  dilated  af  in  nniiit\L-d  re^nrjriiaiidii,  nor  sn  iiir(ipliiL'  a^  when 
lliere  'la  extreme  iilwti'netion.  Siniiliirly,  ihi-  li'ft  iinrieli-  i-.  ni'iriier 
BO  hyperlrophiod  as  in  predominjitinn  stenosis,  nor  so  dilated  as  in 
free  n.-);nr|iilati(ni.  When  emi  joined,  ihe  Iwn  Icsinns.  llHTefuri', 
exert  a  soniewhai  restraining  iiitluence  njxjn  each  other  an  rejrards 
the  seeiindiiry  cITcets  on  tin-  eardiiic  cavities  directly  affected.  The 
chuupe*  in  till*  rijfht  hear!  are  rhuse  ineideni  to  retarded  pulmo- 
nary cireidatiim,  and  their  extent  depends  upon  whieh  of  the  two 
lesi'iiis  |ired(iiiiiiiates. 

Symptoms. — The  symptoms  depend  nj"Hi  ilie  depree  of  com- 
penMilinn,  and  this  on  wlietlier  the  MeiiuslK  ur  the  ri'jjiirpilation 
is  the  greater.  They  have  lieen  descrihed  in  consideriiif;  tjie  vo- 
gpective  mitral  defects,  and  dn  not  need  to  lie  rccapitnlatcd. 

Dia^osis. — The  iliairnosis  is  ai*  a  rnle  noi  iliHieidf,  for 
till-  rea.inii  that  the  si>rns  uf  the  two  diseases  are  I'oiuliined  with 
varvinp  distini'liios  in  different  ea-*e>.  The  H]>cx-bcat  is  not  so 
ilisphiced  O'lr  si>  I'ln-cilde  as  in  nni-oinplieated  regiirniiation,  nnr,  on 
the  other  hand,  is  It  so  dislinclly  thinnpin.e  as  in  jinre  stenosis, 
bnt  presents  the  ehuriieters  of  hoth  alTeetinns.  There  is  nsnally  n 
presystc.lie  tlirill  at  llie  apes,  hiil  it  is  less  Innfi  and  less  intense 
thnn  in  stonosis  alone,  hcinR  commonly  unly  a  short  vihration, 
which  seems  lo  he  merely  a  prnliuipKinn  nf  ihc  apeN-^hnck.  Car- 
diac )lnhie.-s  i^  increased  Iriinsversely,  hnl  ehielly  to  the  right,  and 
the  pnlnionic  socond  snnnd  Is  ncfcntnated. 

Ain'cnllMtiiin  detecti*  a  condiiiinlinn  uf  hoth  a  prenystolie  ami  a 
systolic  mnrmnr,  the  latter  lieinp  well  marked  as  a  rnle,  and  the 
former  lung  and  relatively  prououneeJ,  or  short  and  ditliciiU  of 
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rpcogiiition,  according  to  the  degree  of  narrowing.  I  hare  some- 
liTin's  fomiil  in  tlicsi-  cn,"es  tIiiiI  llic  t^vsliilic  limit  is  the  predomi- 
iiatiT  mic  in  the  erect  in)i-iti<iii,  wliilf  in  iht?  dorsal  decubitus  the 
presystolic  inurniiir  eomea  out  mort'  distinctly.  This  is  the  reverse 
of  what  Ims  been  slated  as  ihe  rule  regarding  the  influence  of 
jmt^ilion  upon  the  two  mitral  imirmiir&  when  uncomhined.  1  havo 
also  observed  thai  often,  wlien  onlv  tbo  presyslolio  bruit  is  uiidiblti 
directly  at  the  n^iex,  the  systolic  tnurniiir  can  be  detected  further 
t.i  \]\--  left  and  on  the  buck. 

Prognosis. ^Tln-  prngnosis*  is,  other  things  l)eing  eqiml, 
ratht'r  niore  faviurable  when  these  two  conditions  are  united  ihan 
wlicii  ciilier  exists  iiloiie,  and  I  believe  for  the  reason  that  they 
tend  to  rliirk  caeli  nllier. 

MITRAL    STENOSIS    AND     AORTIC    STENOSIS 

Tlii-  in  iin  i'Xcci-iiiiit;ly  >crioTi>  onibinuiioti,  (-ince  «t  both  of  the 
h'ft  nsiiii  tberc  i*  h  nn'c-JLuniciii  iinpi'ilirrietii  to  ihi'  pastiiige  (•(  bUxxl 
frniit  ihc  piihiKinary  into  the  aortic  syatem.  The  k-ft  ventricle  re- 
ceive:; and  diseliar-ics  im  abiinnnHlly  *nnill  voliiuio  of  blond,  de- 
jii-nding  nii  ilie  di'grec  of  nmr-irii'tinii,  and  bence  is  a  ihick-walled 
i-liiunbci'  iif  litriiied  eapacii\,  while  in  niiirked  contrast  are  the 
pi'ejiiiy  liy]HTtrophieiI  iind  dilated  k-ft  nnriclc  and  right  ventricle. 

Symptoms.- — Svrii]il"iiii>  appear  I'lirly,  iitid  iire  pcnncinn<'eil  in 
eiinM'i|(ii'ii((  nf  the  gri'iit  ^lajis  wiriiiii  ilic  lungs  and  Iwdy  gener- 
ally. C'yiinosis  ami  dyspineii  are  preeeiii.  often  in  an  extreme 
degree,  while  engorgemeni  of  tbf  iilidnnitnii]  iind  pelvic  organs  13 
shi'Wii  by  all  of  it-  ailendani  jibononic-iin.  both  sniijective  and 
oiijeclivf'. 

Diagnosis. — -The  pul^e  is  siniill,  wcnk.  and  silow  or  acceler- 
ated, in nliii^   lo  the  -taie  of  eoinpen^iitinn.      The  a]H'\-beat   ia 

weak  and  ]ireeeded  I'V  a  presy>iri]iL'  thrill.  imlfV!i  indeed  it  be-  pro- 
duced by  the  iiiijiiil-.e  of  the  liypertroi>bied  right  vcntiiele,  when 
it  may  Ik.-  iliffn-cil  and  r]nite  strong  between  the  sternum  and  left 
nipple. 

K|iigii-ti'ii-  piiWtioti  ;iii<l  11  iiiiii'ked  incri-ase  of  abs<dule  and 
relative  cardiac  diilne^s  to  the  right  evince  the  secondary  enlarge- 
iJienl  of  the  right  henrt.  There  are  heard  a  rough.  low-pitched 
precystolie  inurintir  at  or  within  llie  apex  and  an  acceniuaied  pul- 
monic second  »ound  indicalivo  uf  iliv  mitral  lesion,  and  in  addi- 
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tion,  a  liBrah  svslolic  bniit  in  tbe  aortic  area  with  a  feeble  second' 
tone,  ^iii'wiiiir  oli^inictii'Ti  nt  ibif;  i.>rifi('e. 

Prognosis. — -TIjc  prognosis  is  of  neeessity  very  iinfavotirablo, 
since  c('iii|)eiisation  cannot  long  be  preserved,  and  when  broken 
can  be  restored,  if  at  all,  only  »vilh  pront  ditliciilty. 

MITRAL    STENOSIS    AND     AORTIC    REGURGITATION 

This  is  also  a  serions  combination,  yet  the  degree  of  its  gravity 

is  detcrniine<l  by  itie  cxieiit  ami  in-i.-lniiiinnncf  i.if  tin-  Icsiims. 

The  siToiiiiary  ttfet-ts  mi  llic  lifarc  are  those  prrHluceil  by  ob- 
structed outflow  from  the  liinga  and  left  auricle,  together  with 
»ucb  IIS  lire  usutilly  cnnsetl  by  reflux  into  the  left  ventricle — 
naTiifly,  liypertrojiliy  anil  dibilatinn  of  \\\c  left  nurifle  ami  right 
venirii^lc.  unil  in  ibe  case  of  the  lefl  vuntrifle.  siii'h  a  dccroc  of 
hy]XTtri)|i)iy  ninl  ililaiiuioii  us  woubl  fnlbiw  rejnirjjitation  of  a 
diiiiinisheii  viiliiim-  of  blund  froTii  the  ;iorta,  diuiinisbed  in  cnnse- 
queiicc  of  tbe  slt'noscd  mitral  upoiting.  In  one  I'asc  the  uiitnil 
k'«ion  predonii nates,  and  ilie  cfTfcts  on  the  licnrt  and  circulation 
are  CBsentially  the  name  as  in  uncomplicated  mitral  narrowing. 
In  iinother  this  defect  is  n\di<irdin!ire  to  the  anrtic  lesion,  and  tlio 
uecondury  cbiingca  jn  ibc  licuM  arc  cbielly  snch  as  are  foniid  in 
aortic  insnlTioipnoy. 

Symptoms.— The  pyinptmns  arc  con'eqnenMy  determined  by 
the  pn-<ii>jiiioidiiig  lr»ion.  In  iill  ('NiiiiipU's  (if  tWxa  eundtinalion 
there  h  more  or  less  dyspmra  nf  effio-t,  hit  when  tbe  mitral  snr- 
passes  the  aortic  defect  in  gravity  this  symptom  is  more  pro- 
nounocd. 

Thus  I  have  obaer%-ed  two  female  i)atienls  with  this  comldna- 
tion,  In  one  the  aortic  regnrgitntion  was  phiiidy  the  grciiliT.  and 
fhv  wa?  able  In  'iiUe  n  fair  nrrminil  i>f  i-xcreise.  even  slow  bieycle- 
riding,  witbniil  special  discumf-ii'T.  If  the  effort  became  too  severe 
it  produced  ]iiilpiniiirin  and  breaililessncss.  The  other  woman  in 
whom  the  mitral  defcci  preiluniiiialed,  and  was  still  furllier  com- 
plicated by  pericardiiil  adhesions,  "ihoived  great  hepatic  and  con- 
siderable general  venous  eiigorgemeiil  and  complained  of  wcakiicM 
and  decided  shortness  of  breath  iijum  even  sliglit  exertion.  Uolh 
these  patients  broke  do\ni  their  cfimpenfaliun  while  under  my  ob- 
servation, and  in  bulb  ibi*  niptiirc  prnvecl  irretrievable.  Tbe  lat- 
ter was  given  a  course  of  balks,  after  having  been  conlined  In  bed 
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for  II  number  of  weeks.    Tltev  failedi  utterly  to  reinittale  the  Iienrt. 

Digiiali*  also  provej  powerless.  Drojisy  tlid  not  appear,  but  the 
LMiviiiutiuu  beeaiiie  exlrcirielv  Iff  bit-,  tciiiiii-riilure  roiuuiiKtl  pi-r- 
sisleiiih-  siibiKinnal,  falling  on  several  oecasiona  to  OG"  F.,  and 
once  to  115°  F.,  dyspnfPH  grew  greater,  and  death  took  place  one 
week  after  she  n-liiiiii-d  to  licr  Diikula  Imme,  under  what  final 
iiplK'ni'Miiw-s  I  have  ntil  In-eii  able  tn  learn. 

The  other  patient  eoiisideii-d  hei-self  ni  usual  health  nnlil  mid- 
suiiniier  iif  UKM,  'rin-ii,  appiiretiily  as  a  resiib  •>{  ihe  intense  beat, 
the  t'aligiie  of  a  .-hurt  jniirney.  and  an  attaek  of  indigestion,  follow- 
ing II  too  hearty  >;upper  that  siinie  dtiy.  she  began  to  sntTt-r  from 
most  annoying  palpiiaiimi  wlienever  she  walked  al>out,  no  matter 
how  slowly.  Weiikuc^rt  nUo  -et  in.  and  with  the  palpitation  in- 
creaM'd  in  .■*|ii(e  iif  digitiiJis  mid  nihrr  tlierapi-ntii-  measures. 
These  symptom.'*  at  length  nblijied  iier  to  keep  her  lied,  and  even 
tiien  her  eimdilion  grew  so  much  wikrse  ihat  she  was  brought  back 
In  rliicagii. 

1  I'linud  her  in  n  diplnndilr  pli;;!it.  The  pulse  was  extremely 
riiniill  and  wetik,  iibinit  I"",  and  ilii'  i-i|;ht  uppririabjy  ^niflller  than 
the  left.  Till'  riylil  ami  and  a  imvtinn  of  the  right  ih'H'ueie  wjill 
were  ii'deniut'His.  in  enusciiUftiei-  nf  tJiruiLdiuBis  nf  llie  external 
jiignlar.  yub-hivinii,  ;i[id  ;c»illary  vein*.  Tlu'  liver  wiis  palpable 
iiiid  liiird,  hnt  ilii-re  was  iki  dropsy  cd"  ilie  ankles.  Tlir-  bases  of 
ilie  lungs  Were  ihill  with  tine  eraeklin^  rales,  and  r^hc  cnnghed  up 
bloody  s|uiluni.  The  right  lii.'iirt  wa^  iniirli  ilihiifd.  and  the  soumU 
:Mir|  murmur.-  wen-  t'l-cMi-.  Sin-  niinpliiiucil  mueli  of  cxhautition, 
slept  pMi.rly,  and  ]ia-scd  a  ^i/aniy  :niii>iini  nf  urine  eontainiiig  u 
rrare  i.f  ull)Uiiuii. 

After  n  time  ilrojwy  of  the  le^  .*et  in.  ami  inward*  the  cloao  of 
her  illui-^s  lliroiid>n!.is  itMik  phiei-  in  the  veins  nf  ilie  left  side  of  the 
neek.  with  n'snltiug  ifdenui  nf  tlie  eorres ponding  iirin.  There  was 
Mi'tiiiny  tn  indii'iiti'  aeiite  (■ndnl■l1rdiTi^•.  and  lieiiei-  tlie  thrombosis 
wii-  pruiiahly  due  to  foagulaiion  of  the  blood  from  pressure  and 
!ta»L*.  This  very  iiiti'i-i-iiiig  phcuouiciiMn — i.e..  vcudus  throm- 
bn^is  in  eases  nf  hearl-diseiiM— lui-'  bri-ii  I'un.^iilered  more  fully 
iiiidi'r  .Symptoms  nf  Chrfiiiii-  Kudoeanlitl-  (p.  2iiri}. 

Dia^osis. — 'I'ln-  diiij;no.-iif  nf  enmbined  mitral  stenoeia  and 
ftiiriii-  i'i'i;iirf:italii>ii  It-  made  by  the  disi'overy  nf  the  physical  signs 
of  both  lesiuUB  iiiiiditii'd  and  more  or  less  obscured  bv  each  other. 
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Insperlton  shows  the  apex-l)cat  diaplaeed  to  the  left  and  down- 
ward, a;-  in  anrlii.-  iiH'onL|R-!fiK-L',  hut  to  n  less  extent.  If  ihe  sleuo- 
818  is  euiisideriihli',  iinii  lin^  U-<i  lo  right*venlricte  hyjiertrophy, 
there  is  epigastric  pulsation,  and  there  may  also  be  visible  engorge- 
nifiif  of  the  sii])crfiL-iitl  vfiiis. 

On  [mljiii/ioii  I  lie  ili^|ihii-i>(l  npex-liciit  is  found  lo  he  Ui^s  forci- 
ble and  heaving  than  in  pure  aortic  regnrpilatinn,  and  there  is  a 
niorc  or  l<-ss  di.siint't  niid  prohmgrd  presji'stolie  thrill^  depending 
on  ihe  ik'^rrii'  of  miiriil  I'lUHtrivlion.  Tlie  characters  of  the  pnl»o 
are  alfo  fnund  modilied.  I!v  reason  of  the  stenosis  it  is  small  and 
wfiflk,  wliile  the  aortic  Ifsiou  gives  it  a  collapsing  character.  In  one 
of  my  patients  mentioned  above  this  was  fairly  well  marked,  while 
in  Ibe  other  it  wim  not  ji|iprivialiilc  hy  the  finger,  the  pulse  being 
dislingiiirvlii-i!  by  siriollneNi*  and  lowne.-iii  of  ten:'ion.  In  cases  Iti 
which  the  mitral  ol>Blrnetion  is  llie  dominant  lesion  palpation  is 
nl^^o  likely  to  deled  more  or  less  licpiitic  euhirgeiiu-nt, 

I'Crritssiuii  di.sfiiVers  inerea-«.'d  cardiac  dulncs.*  in  all  diumo- 
ters.  and  is  of  great  aid  in  the  determination  of  the  coexistence 
of  tlic«t:  two  lesion?'.  Mitral  *lcnritiis  does  not  cuubo  inercaso 
of  dnlness  to  tlie  left  of  the  nipple;  iind,  conversely,  aortic 
rc^iiirgitation  does  not  occasion  increase  of  dnlness  to  ibe  right. 
Yet  in  thi>  coinliiiieil  le^-ion  diilne*.*  i«  inereawd  in  both  these 
directions.  ('on^elpLl■nlly,  tbi'  re-nlls  of  i>erciission  taken  in 
connection  with  those  of  auscnllalion  arc  of  the  greatest  pyssiblu 
im[H)rtHnee. 

Aiitcnlt'idoii. — This  also  furnishes  valuable  infonmition,  al- 
tboinrh  it  ^hnnhl  never  he  relied  npini  to  ihe  e.^clnsiun  of  the  sec- 
ondary pbysical  signs  pereeiveil  by  the  otiier  means  of  invi-stiga- 
tion.  The  mitral  disease  i?  shouii  by  »  chanicteriatic  presystolic 
miirninr  .it  ibe  npex  and  by  acet-ntiiaiion  of  the  piibiinnie  second 
Bonnd,  the  aortic  insniticiency  by  a  diastolic  bruit  in  the  aorlie 
ftren  or  upon  (be  fternnm,  and  transmitted  downward  and  to  the 
left,  while  the  second  lone  in  ibp  second  right  interspace  is  enfee- 
bled r.r  absent.  If  in  doubt  conecrnlng  the  significance  of  this 
murjimr.  one  .should    anseidtale    ihe  fi-inoral    arlerv.  since  wlien 
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femorala  is  of  greatrat  importance  in  the  differentiation  of  this 
inBiifficifnry  from  «ortic  r<.^rgiliition. 

Prognosis.— The  prc^naiii  dependii  upon  ihe  decree  of  the 
two  lesions  and  upon  which  predominatps ;  vet,  oo  the  whok',  tbc 
course  Ik  ]ik«lj-  to  be  (but  of  iiiitrnl  stenosis. 

MITRAL    REGURGITATION    AND    AORTIC    STENOSIS 

A  monienl's  rellection  will  convince  one  of  the  exoceding 
seriousnetui  of  this  combiuHtion.  The  nb^lruction  to  the  onttlow 
into  the  aorta  server  to  intenflifv  the  regurgitation  into  the  anri- 
cle,  because  the  blood  flows  in  the  dircetion  of  lenst  re^istunci^ 
wliieh  ill  tbiH  ca»e  is  liaekward  rather  than  frmvard.  If  the  ateiio- 
sie  is  extreme,  it  leads  to  great  stasis  and  exerts  all  tbc  local  and 
constitutional  ctTct-ts  of  a  mo«t  pronounced  re^rgitaiioit.  Tbt 
liearl.  becomes  enlarged  in  irs  entirety,  bnt  the  hvpertrophy  of  the 
left  ventricle,  instead  of  overcoming  the  obetruction.  sen'os  but  (o 
intensify  the  force  of  regurgitation.  The  work  of  mnintainiog 
the  circulation  falls  chiefly  on  the  right  ventricle,  and  as  this  is  a 
thin-walb'd  cbamlK-r,  capable  of  but  liniiti*d  oompciisatorv  hyper- 
trophy, it  will  not  long  be  able  to  keep  up  the  imeqiinl  struggle. 

Symptoms  are  those  of  mitral  disease  of  an  extreme  degree, 
and  do  imt  need  to  lie  reeapimlaled, 

Diagnosie. — The  pulse  is  small  and  feeble,  while  its  rale  and 
rhythm  are  dcten»ine<l  by  tbc  ?Iate  of  cumpCDHitiMi.  The  apex- 
heat  is  displaced  downward  and  ontward,  and  relative  cardiac 
dulncBS  is  increased  in  all  directions.  Two  systolic  ninrmnra  are 
audible,  one  in  the  mitral  area,  and  one  in  the  aortic,  which  are 
to  be  dislinguislied  from  each  other  by  their  differont  )>0)nl8  of 
miixinium  intensity,  by  tbeir  propagnllon,  and  by  their  different 
quality.  The  former,  blowing  and  softer,  i.*  transmitted  to  the 
left,  while  the  aortic,  lower  pitched  and  rougher,  is  propagated 
upward  into  the  arteries  of  the  neck.  There  is  intensiiication  of 
the  pulmonic  second  and  diminution  of  the  aortic  second  sound. 
The  chief  difficulty  of  diagnosis  d'n-s  not  lie  in  rec^)gui.*ing  the 
presence  of  the  mitral  insufficiency,  but  in  determining  whether 
or  not  this  is  relative,  in  consequence  of  dilatation  of  the  left  ven> 
tricle  wfTiiiidary  to  the  long  existing  aortic  stenosis, 

Prognosia. — Under  the  most  favonrablo  circiunstanees  the 
prognosis  is  grave,  since  the  compensation  on  the  part  of  the  right 
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rentricle  is  likely  to  I>e  sliort  livi:-*!,  and  when  once  r«|>turi?cl  can- 
not possibly  be  restored.  Moreover,  both  pwhnonary  ntui  Iriciispid 
iiwuffieifncy  nro  likely  to  result  when  compensation  fails,  and  then 
rentier  the  prognosis  hopeless. 

AORTIC    REGURGITATION    AND    MITRAL 

REGURGITATION 

This  conibiiiution  is  not  infrequently  encountered  in  the  late 
stages  of  aortic  iniinfticiency  wlu-n  dilnt^ition  of  the  ventricle  ba» 
lod  to  relative  inconijx^lenee  of  the  auriculo-ventricular  valve.  It 
may,  however.  bi>  sit-ri  as  a  eoinliined  lesion  when  bi>th  defect*  arc 
the  result  of  structural  alteration.  The  combination  is  a  grave  one, 
and  yet,  n«  slated  by  Bacclli,  a  double  regurgitation  of  the  kind 
under  diBcu&sion  does  not  l>ogin  to  Iw  so  serious  oa  obstruction  at 
the  Hortii-  tind  leakage  at  the  mitral  ostium. 

SymptomB.— The  influenee  of  the  mitral  lesion  i«  to  lessen 
tiio  effect  of  the  aortic  regurgitation  on  the  general  system,  since 
a  jMirt  of  the  blixwl  intended  fur  the  aorta  is  diverti-d  into  the  ann- 
ele,  and  the  arterial  system  is  not  so  violently  iliatended  by  ejich 
blood -wave.  Arterial  teni*ion  does  not  present  such  a  striking  con- 
tra.al  during  systole  and  diastole  as  in  uncoinplienieil  insufliciency 
of  the  semilunar  valve.  For  this  very  reason,  however,  the  arte- 
rial blooil-*iipply  to  the  various*  organs  and  tissues  is  diminished, 
and  there  is  marked  arterial  anaemia. 

In  addition  there  are  the  .\vniptoins  of  venou*  congestion,  only 
Iiniite«l  by  such  capacity  for  ctjmpenaatory  hypertrophy  as  resides 
in  the  right  ventricle.  The  heart  is  likely  to  attnin  enormous  size, 
as  shown  by  the  position  of  the  a)>ex-t>eat  far  to  the  left  of  the 
nipple  and  downward,  and  by  great  increase  of  both  relative  and 
absolute  cardiac  dulness. 

Diagnosis.- — This  is  not  usually  a  matter  of  much  difficulty. 
The  |iul»e  is  small  yet  collapsing,  and  there  is  increased  diilneaa 
both  to  left  and  right.  Anseultnlion  reveals  Wth  a  basic  diastolic 
and  apex  systolic  bruit,  with  feebleness  of  the  aortic  second  ac- 
centuation of  the  puhnouic  se<'oiid,  and  often  nlwenee  of  the  sya- 
tolic  siiund  at  the  ape.x.  Inspection  and  palpation  disclose  passive 
congeatton  of  the  venous  system  and  abdominal  viscera.  In  case 
the  diastolic  bniit  is  likely  to  be  thought  a  mitral  dia.4tolic  one, 
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its  real  nature  may  be  ascertnined  by  aiiscultHtion  of  tlii'  fcmoml 

Prognosis. — Wln-ii  tln>  foniLineil  ilefeots  are  both  primary,  a 
fair  degi'Lt'  of  L'oini>eu«alioii  iiuiy  Ik*  ntlaine<l  and  preserved  for  a 
time.  Whfii,  bnwuver,  nirdiar  adt-qiiat-y  is  once  seriously  im- 
paired, there  ie  but  sniiill  prospeet  of  its  restoration.  If  tlie  mitral 
leak  is  speondury,  it  iudicali's  siieb  a  fti-ave  loss  of  ventricular  tone 
aa  to  Tiiaki'  jiractieally  hopeless  the  posaibility  of  again  closing 
Uji  tlic  mitral  oritit'e  by  trciihiieiit.  no  matter  how  skilful  mid  ener- 
getic it  iiuiy  be.  'I'liis  wu:-  sIiowti  h\  ilie  history  of  the  case*  nar- 
rated in  the  chapter  on  Aortic  Regurgitation. 

AORTIC    STENOSIS   AND    AORTIC    REGURGITATION 
This  combination  U  not  \i-ry  iufrc-qnent,  but  does  not  exist  «o 
often  as  the  diagnoBis  ia  made.     This  holds  true  particularly  with 

repii'd  to  ca«ew  of  aortic  iTii'om]ii'ii-rit'i'.  Tlic  rouj;]i  systolic  iiiiir- 
tiiiir  NO  couuiionly  lu'iird  in  persons  mIio  present  nne^iiiivwal  signs 
of  {rce  i-egurgitation  ihrongh  the  aortie  ostium  leads  most  inex- 
perifiii'cd  nuM-uHators  to  eoneliide  lliiit  there  must  at^n  be  stenosis. 
This  iut'crenee  is  erroneous.  Iinwi-ver,  as  shown  by  necropsies^, 
Vegetations  aUiut  llie  orifice,  llie  rugged  and  stiff  leaflets,  athero- 
niiitou!'  [lati'hes  <jii  (lie  Mirfaee  of  thy  aorlie  intima,  are  all  capable 
of  tlirowini:  tin-  li|r»iil-nireiiiii  into  ainllble  vibrations  a*  it  pusses 
through  tlic  ring  withoui  in  the  lea-^l  neting  as  an  obstrnetion,  an 
iinportniH  fact  in  irs  beiiring  on  the  flinieal  features  of  the  case. 

In  |iredoniinaiing  aortic  stenosis,  on  ihe  other  hand,  *oine  de- 
gree of  ref;iit';:il!iiiiin  U  very  likely  to  occur,  as  has  been  stated  in 
the  ebii|)fi'r  ili'iiliiig  with  olKtntetioti  at  tins  orifice.  The  tldeken- 
iii;:  iui'l  i'i!.'iility  of  rhe  valve  thips,  which  prevent  iln-ir  lieinp 
thrown  widi'ly  "pen  by  the  eiiii-rfiini.'  ■stream,  also  interfere  with 
their  eoiTi|ili'ti-  I'lo-ure  as  veiurieuliir  ■■niiinielinn  cuds.  Hence  a 
portiot!  of  ihe  blniMl^vuve  finds  its  way  back  into  the  venlricle.  In 
other  cHM's  rjuc  of  the  eiiitps  nniy  he  fenestrated,  or  for  some  other 
reason  iiieouijietent,  witereas  it>  fell'iws  are  not,  being  only  incnpa- 
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the  in<lividtiEi1  btiiiif;  ninilc  nwHrt*  of  it«  presence.  If  stenosis  pre- 
doiiiiiiiili-s  Jiinl  Ix  prcjii'iiiiifcil,  llic  li'l'i  vf-iilriflo  is  nut  likelv  to 
estiiljlish  siicli  a  th-fin-t-  uf  livportropliy  ii^  will  niitinlain  coiiLplcte 
Hdctpiuey  for  very  long.  The  rellux,  i-vc-ii  if  s!if;lii.  us  nioiisiired 
by  ni^rniil  i|iinntiiy.  is  yi-i  ?iiitiicifiii  in  viui^c  more  or  Ipss  dilatation 
of  the  el  111  1 1]  I  If  r.  miil  hcin'c  llie  ilriviiij;  (ovvf  nf  its  wall  is  iiiipnircd. 
Coiisefpieiilly,  ilir  pafii'Ul  is  iiinrr'  apt  Tu  imlice  some  lireiitlilessnesa 
and  perhaps  jmlpiiation  under  eunditiniis  tliat  oiipht  not  to  affect 
him  wen-  eiihi-r  ^If-tmsis  nlrmo  or  rcf;iirf;iliitinn  iiliini-  the  Ip-iion, 

Physical  Signs.— The  pln^ical  sif^nMire  riiiiditit'il  ul^"  l>y  tliia 
eonibinatinn,  and  display  in  vui-yinp  proportion  the  ehariicters  of 
L'lieh  defect.  Tims  the  piilsi-  is  neither  wi  liirpe  inid  enllap-iinf;  jis 
in  pnre  aorTie  reKiirt-'ilarinn,  nor  so  ^niidl  and  shiw  as  in  nneoiiipli- 
cated  Blenof-is.  Init  h  eollnpsitip  imil  id«o  ■iinall.  Capillurv  ]iiilsii- 
tioii  Hud  lliiriizieK's  douliie  femornl  limit  arc  ■■itln-r  alwol  or  very 
tnijierfpclly  ol)iaiiieil. 

Tile  ittipid^e  of  the  heiirt  afiaitisl  the  che*t-\vall  is  not  fio  forci- 
ble and  extensive  as  in  free  rejriirfritation.  and  the  apex-heat  in  siJie 
and  di^placeiiient  ]>Hrlakes  rather  of  the  diariietcr  of  stenosis. 
IIy[)ertrn|iiiy  of  ilie  left  venlriclc  is  more  apparent  tlmn  is  its  dila- 
latiiiti  with  tliicki'nini^. 

The  hand  ia  very  apt  to  peveeive  a  systolic  ilirill  in  the  aortic 

area.  1  piTcii'^iipii  ch-inotisiniti>  ihal  iln-  hcjirt  is  ii-it  so  large  aa 

in  uncouihined  aortic  iiijulhcieney. 

There  are  two  niiirmnrn.  of  which  the  syniolie  is  Hkely  to  bo 
intense  and  nispin^',  wliile  the  diastolic  is  of  inferior  prcniiiTience 
in  all  re^ipeet-..  Tlie  sotinrls  iKinnally  heard  In  the  second  rifiht 
interKjiiico  mid  in  the  cervical  nricrii-^  are  likely  to  be  absent  und 
replaced  by  ninrninrs. 

DiagnosiB. — The  diairiio>i>  of  thi<  ciniibioation  i«  10=  a  matter 
of  fuel  xery  dillienll,  mid  it  is  ofli-ii  iiMiio^.sib!e  ro  dcienniiie  dctl- 
nitely  whether  both  conditions  are  nnifed  or  not.  This  is  eniphat- 
ieully  true  if  the  ease  is  seen  for  ilie  first  time  after  compeimation 
hart  failed.  Relative  inilml  insiitheiencv  i.r  prononnrod  feeble- 
ne»«  of  the  left  ventricle  may  iben  modify  llie  pulse,  f-'ioiuN.  and 
nmnnurs  in  the  manner  jitsl  ilescribed.  However,  if  the-  fem- 
oral artery  i-^  atoicnltatdl.  and  the  left  side  of  the  iirart  is  neen- 
ralely  uiilliueil  by  perensT-inii,  Dnmzie/'s  siyn  will  ileclare  ilio 
freedom  of  the  relhix,  and  jiercii&tioii  will  demonstrate  the  enor- 
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niuiis  enlargement  of  the  left  ventricle  secondary  to  free  regurgita- 
tion wi  til  out  obwlruction. 

A  iiLinJi'i-iMt-k  .s["w,  iHniall.  vet  rollapsing  pulao,  a  vigorons, 
nilher  fiiTunibcrilM.''!.  nut  pirciitiv  d  isiilaceii  apox-iinpulse,  n  syatolic 
aortic-  tlirill  and  bruit  witJiout  powerfully  iLruhbing  and  thrilling 
cervical  ni'tcrit-n,  absence  uf  ilouble  femoral  uoutiie,  and  no  de- 
niiilicl  ruble  capillary  piilsL- — llicse  signs,  logetlior  witb  a  re-giirgi- 
rani  imiriMiir,  woulil  jni^iit'y  ilie  coiielu.'ilon  tbat  cileno^ia  and  in^tifli- 
ciency  ciKxist,  bnl  tliat  the  former  probably  predominatea.  The 
spli_VL:riii>^'rii|)li  i>ii^'1i<  III  sliiiw  llic  I'liuriilcil  niiinniil  and  anaonitic 
nuii-li  oi  obsinictiiin  and  the  ill-sn^iiained  down  stroke  of  re^irgi- 
lation  (aec  Figs.  5i  and  till). 

Prognosis. — The  iiroirnosis  of  this  donhle  defect  is  certiiinly 
far  fruiii  favunnible,  ciihrr  as  to  lenirlh  of  life  or  as  to  restora- 
tion of  lieart-puwer.  when  this  has  onee  given  way.  This  eeii.ainly 
appliL's  to  pronounced  riionof^is  with  I'l-fiiirfri'iiiirm,  whereas  it  is 
eoiiceivalih'  ihiit  a  niitiof  ileijreL'  nf  narn-wiuf:  niiphl,  by  rendering 
regtirgiliifinii  lc«^  frci',  ^crve  ti-  ]iriirci-t  the  wall  of  tlic  left  ventricle 
againi^l  the  speedily  damaging  effects  of  free  reflux  through   a 

\^'ini']l'    niiS'»U    .irnir-f 


CHAPTER    XV 

THE    PROGNOSIS    OF    VALVULAR    HEART-DISEASE 
IN    GENERAL 

SoMKTiii»<j  lins  Ik'cii  Muid  nlrciidv  on  rln-  subject  of  prognosis 
ill  tlip  c'liapifrs  iIpvok-iI  in  the  hulividiial  vjilve-lrsiim.a,  ami  lliei-e- 
fori-  itimif  rt']n'riti<iii  will  lie  iiiiiivniiljiljli.'.  In  iint'iLiptinf;  In  forc- 
caH  lite  iM  III  I'."!-  iirjil  li-nriiiiiilinri  nf  a  ^Ivcii  fiisi-  niii-  slimilil  trou- 
eidcr  (  1 )  llio  siH>fiiil  cliiu-nctora  of  ihp  Ipsioii,  (i)  tlie  cIcgroG  of  the 
sccoiiiJiiry  i-fTirl*  iti  tln'  liciirl  iiml  -illn'v  orgiiiiM,  iiiiJ  (3)  L'xtrnncouB 
fac>liirs  nf  ii^n-,  ti'iiipi-i'iiiiifiil,  I'liviriiiiiiicnl,  i-tt.'. 

Tlio  cliaractpi's  of  vnlvnlar  <lia('ii?c>  which  infliienco  prognosis 
uit-  its  niitiirc.  KK'Utioii,  tiiiil  ilc^rci-,  iiiiil  tUissv  eiiiiinit  iihviiv^  be 
pdiisidcTi'd  ricpiirjilflv.  As  ji  ^rf^l(■^lll  prf)]ir>sifiiiii.  il  may  he  sliilfd 
thill  ^li-niisis  i^  a  inrn-p  wprimis  ih'fcfl  ihaii  ic  ri'trnrgiluliiin,  and  yet 
its  gravity  (U-pt'iiii"  liirgcly  mi  ii^  lncaiii>ii.  Fiii-lhcrinoro,  lh« 
aiiKHHit  nf  ili-iTiii'liniii'i-  li-  llic  cin-iilalii-ii  is  ilclprniiiifl  sn  iriiifli 
by  ihi!  ik'givc  of  ihL-  lural  ilci'irl  llial  (his  IjiIUt  may  ri'iidLT  most 
aerioii!*  a  viilviihir  iUwhsc,  wliich  from  ils  iinliin;  nml  situation 
alone  ivoiild  ordinarily  furnish  a  iiinre  favouraMe  progiioflis.  In 
fact  [he  fnrccasl  is  sn  hiriji'Iy  I'a-rd  iiii  ihc  i-imdiriniis  of  ciidi  fiKo 
llial  niif  \Miiil>l  go  far  tislriiy  if  h<-  were  In  be  guidrd  liy  gi-iii-ral 
jirinciph's  iiloiie. 

Alllmnfjli  anrtic  itisiit!i''!<'ii<'y  i-^  tn  br  riiiikol  first  as  vrganls 
griiviiy.  still  a  ili>iiiii'i iun  >luiiiM  l>i'  iiiadi-  l>ri\vi'i-ii  ni^cs  originat- 
ing in  tho  yniiiig  in  PiKlncarililis,  fDniiantily  rln-iiiiialif,  and  tlinse 
of  nlhtTnninlinis  tirigin,  nli'-crvcd  at  or  Iwyond  miililli-  age.  In  iho 
fornicr  gn>ii]i  irrciil  i-ni[i|"'iisriU>rv  byjuTln'i'by  iiiid  ii  In-allliv 
liearl-niiisrlir  inay  I'lmbli-  iln-  organ  lo  fiini'liftiati'  ;nlci|ii[iicly  for 
many  yoari.  fur  Imiiicr  imU-i-d  llmn  dn  many  easw  of  niitnil  dia- 
patK*,  iiliboii^li  ill  iUi-lf  this  liillrr  i.-*  i-mwidcri'd  ii  k"^  serious 
lesion.  On  the  oiIilt  liaiid.  wlii'ii  aortic  iiicoiji|ict(-ncr'  is  <liio  to  a 
Mclorutic  iiroci'ss.  tlic  niyocardiiiiii  Is  ruivly  hiiiliby  and  componaa* 
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tion  is  short  lived,  or  indocd  is  novcr  jifrfect.  In  such  a  case  prog- 
nosis i*  griivt;  from  tin-  ^tiirl.  It  i»  in  tlii.-t  pnrlicular  IcsioD  tluit 
sudden  liiid  unexpected  death  is  likelv  to  take  place.  Indeed,  it  a 
ulmusi  ihc  uiilv  viilviilar  dii^cuM^'  which  so  tcruiitiultv,  «iiico  when 
dcuth  ow-iira  unc-xiKi-lCHlly  in  other  defect*  it  is  very  eiccept ionnlly 
itistiiiit:iiiti>ii!',  and  then  is  th«  result  of  some  accident,  such  ait  tan- 
hnlisiii,  or  it  tcTiiiinaics  wcury  wcc-ke  or  munthH  of  fiiiliug  heart- 
power. 

In  aortic  regitrj;iiiiiinn  it  is  not  r«r>'  rare  for  patients  to  fall 
dead  unexpectedly  in  the  niiiUt  of  npparonlly  gowl  hejilth.  When- 
ever CL>iii[ieiJjiitii'ii  shows  iiiiini?tiikuiile  tfi^ns  of  failure,  «uddon 
death  in  this  disease  is  hot  a  very  remote  possibility.  Moreover, 
coiiiiieiisalioti  may  be  broken  at  any  time  by  n  rhciiniatic  attack, 
and  oner  iiiijiiiinil  ir  is  i-jirely  restored.  Abn-nce  of  the  nortic 
siiMiiil  fioiiTnl  iiiid  ililaiiitimi  of  llie  left  ventricle  are  therefore 
prtYOinsticH  Ily  jn'ave,  since  they  indicalo  free  reflux  and  feeble 
veiiti'ii'idar  resitJTmiee, 

Sieiiusif  of  till-  aiiriie  riiij:  pre-^cnte  n  less  grave  prognosis  than 
dors  regnrfiiiiiTion  at  thi.t  nvitiee.  Tlie  ifasun  for  this  diffen>nee 
is  to  be  fonnd  in  the  effect  of  the  two  lesions  on  the  wall  of  the  left 
ventricle.  A  iiiiriMwrTiL'  of  the  oiitlel  h'iiili*  to  hy]Krtniphy  with 
rchilively  lillle  ilihilarii.n,  iinh'ss  of  omr-e  llie  olwtnieiiini  lio  so 
jirmioniieed  th;it  ihe  eliNuibcr  is  niiublc  to  empty  itself  during  sys- 
tole, atiil  I'UifU  re»\ilt*  lii'Iiind  tlic  p^iut  of  eoustrietitin.  So  long 
as  llie  !iy|iiT[ropliie(l  veiiii'ii'le  i;-  iilih-  ti>  diM-Iiarp'  its  eontenta  with 
eiicli  ei>ntia<'tion.  uiitl  the  efFccI  of  the  lesion  is  limited  to  the  ven- 
Irteiiliir  xvidl.  llie  pro^pei'i  ■■!"  a  coiirimuinee  nf  life  for  many  years 
wiilioiit  'ii-'Tre->ini;  syinpioins,  iiinl  i-veii  of  <le:illi  sit  the  end  ihrnngli 
soiiK-  itiliT'-iirrriir.  alTei'limi,  i.-  u:o.«l.  Wlu-n.  however.  eiimiK-iisn- 
liim  ill  llii*  ■li'ii-:!*!'  if-  oiioe  ilftroytd.  there  is  siiiuU  likelihood  of 
its  rejiiiir,  mid  l)ie  pii)j;n(i>i*  heeotm-K  vi-ry  serioii*.  Yet  in  this,  ss 
other  U-iioii^.  it  is  lis  -everiiy.  even  more  than  its  nature  and  hwa- 
tion,  yliii'li  determiiieii  the  (lri.'ree  '>f  it-  •ierinu-iiess.  An  cxtpeino 
Kjemisis  IL1  n-jjards  tpiijrih  of  lif.'  ')a  iven  wor^'  limn  frcu  regurgi- 
laljoii,  Wlii'ii  fhi'  two  lesimis  are  eoinliined  llie  |ir"jrnosi»  is  a«  a 
rule  more  imfiivoiinibie. 

Of  the  two  mitral  defeel.-*,  it  is  j*eneriilly  coiieeded  that  stnioais 
is  the  more  -erions.  One  renson  f'lr  this  is  llint  ihir  ilisense  h  not 
elulionary,  hut  lemls  to  pr-iw  mure  pronounced  in  consequence  of 
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contraction  of  ihe  newly  fornietl  fibrous  tissue  and  of  the  increaso 

of  filiriiii'  ilcpdHircil  u]]oii  iln;  vegetations.  Anollier  ri-ason,  a*  wo 
shall  M'C.  liiler  on,  lii's  in  ihc  f^reiirer  iiilcnsity  of  iLe  secontliiry 
cffcets  on  the  heart.  Miiral  rejirurgitiitinn,  on  the  other  hand,  ia 
nuiliT  nriliiiiiry  i.'irfnniNtjiniL'cH  the  most  fuvouniblf  of  tht-  fonr 
lesions  .■iiliialcil  in  llie  left  ln-iiri.  Wlii-u  the  IcaW  In  not  tno  free  nnil 
tluTD  lire  no  serious  com jilinit ions,  siieli  us  aortic  steuusis  ami  ad- 
hiTfiit  |M'-ric«nliiiin,  tin-  licfwl  in  qncslion  is  not  iiiconipri libit-  with 
lung  life  and  gri'iit  lui'niul  iirul  Imdilv  vigi>ur.  Il  i*  |)os.iiliIi-,  how- 
ever, for  the  repurfjitution  to  lie  so  free  thai  this  relatively  Ijenign 
disen^ie  is  ihcrehy  eoiiv(;rleil  into  ii  very  serious  one.  I^-yJen  states 
that  su'lileii  death  ocenra  in  only  i!  per  eenl  of  niitnil  disease. 

With  liic  oxecplion  of  relative  trieusjdd  insuliieienry.  "liseases 
of  viilvi'S  of  the  rijilit  heart  are  so  iiifre(|uenl  tliat  nolliiri^  needs  to 
he  aiided  to  what  lins  been  said  iilrcndy  eoneorning  (heir  i>ro{;nosis 
in  the  res|ieetivc  eliapters.  l!u-"iii]iolenee  of  the  riglit  aiirienlo-ven- 
trienlar  valves  seeotnlary  to  other  diseases  is  genendly  re-^arded  tin 
of  flGnoiLS  iiuiwirt,  not  bo(!Hnw  ir  threatens  life  directly,  having,  ns 
it  is  said,  a  safety-valve  action,  bnl  heeause  it  indieatea  serinua  dig- 
proiiorlion  iM'fwcen  the  decree  of  the  primary  disease  and  ihs 
streiiglli  of  liie  rifjlil  venlriele.  Lf  it  occurs  with  anytliiii;;  like  ibo 
fretiueney  clninu'd  for  ir  by  (!ib»on.  (Ih'Ti  ••uc  ulimdil  not  attadi 
to  it  a  very  nnfavnurablc  ]in>^'iieisis.  Nevertheless  the  dej^ree  of 
iniporlancc  to  he  allrilmted  to  it  depends  iiincli  mi  the  niitnrc  of 
the  primary  alFcetioa.  Tf  it  he  .-•ec-riiiciary  In  vesicular  i'm|)liyseiiia 
or  to  valvular  disease  of  llie  left  side  of  the  heart,  an  pronounced 
niitr;d  ■^teimsis,  the  di'Vi-!opiiuiit  of  trii-aspid  n-!riir!;iliilii>n  tinist. 
I.H'  IcHiked  upon  a»  an  omc-u  nf  impending  disiisler.  'I'lnH  form  nf 
tricuspid  disease  cannot  he  regarded  aa  a  separate  and  independ- 
ent affeeli"!!,  and  llierefure  ^limild  be  classed  anion;;  the  «econdary 
effii'ts  of  valvular  diseasi-.  wliirli  are  now  to  bo  diseuiSM'd  in  their 
hearing  on  jirogmtsis. 

From  till'  foregoing,'  it  is  evident  that  although  the  natnro 
and  »eat  of  valvnliir  dcfi'cts  infliicticT  llicir  pro:rn"sis,  yet  i|  im 
their  nilfiisilij  to  wliidi  we  mnsr  ebii-lly  lodk  when  directing  oar 
attention  to  the  heart.  It  has  been  distinctly  stated  in  pro^'ions 
elmpters  that  in  rslimaliii;;  the  extent  of  a  valvular  defect  one 
must  not  rely  upon  the  intensity  of  the  murmur,  hut  upon  the  evi- 
dences of  disordered  circulation.     These  are  the  secondary  effects 
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or  signs  wlii<>b  are  of  «icl.  value  oftenUtnes  in  making  h  •liagnoeis 
as  well  a«  in  staling  Ow  prognosis. 

One  reason  for  llw  grave  outlook  in  cases  of  mitral  stenosis 
is  llie  fact  tbut  thb  defeoi  occaiiions  widcsjin-ad  sUsis  in  lli*  vto- 
sels  of  the  jfulniouary  an<i  venous  smcms,  wbilft  tbo  diminisJiwI 
suppK-  uf  blood  to  the  left  vcniriole  li-nds  to  shrinkage  in  the  size 
of  this  ciivity.  If  the  left  auricii)i*-v-eniriciilar  opening  baa  become 
groiith-  ri^^iie»l  in  diameter,  no  aiuount  of  vigour  of  the  left  auri- 
cle and  rijfbt  veiitrii-Ie  ean  niainluiu  the  i-quilibrium  of  llic  blood- 
Btreaui.  It  is  only  a  iiiaiter  of  time  when  tin*  pulmonary  ay»leiii 
and  right  Iieart,  systemic  veins,  and  abdominal  organs  are  bound 
tu  Itoi-iiiiie  enjiiirfjed. 

In  luilnil  iiicoiii]ietem-e.  on  tlie  other  hand,  tbc  left  auricle  and 
puhiKuiury  veins  may  !«-  able  to  iiear  tbc  brunt  "f  the  regiit^tat- 
in^  liln'iiiii  for  a  long  lime.  Morei'ver,  the  left  ventricle  undergoes 
hyi>erti'o]jliy.  jiml  fureibly  cjn-i*  into  (he  aurta  all  that  portion  of 
tlie  liluoU  that  dm-n  not  <>i)c-a|K>  inio  the  anrielc.  Tliorc  ia  not  ao 
iiiiirketl  11  iciiilcn<-y  to  disturbaiii-e  of  p<-neriil  nutrition.  Yet,  of 
lw(t  lyjiiciil  fji-cs  i>f  mirrul  iliseascilu'  om'ion:*irictivean(i  the  other 
re^irfiiliiiii.  if  till-  former  "ilh  its  nniunil  tciidem'y  tojn'Pater  ataxia 
m-runlly  diriplitys  Ii-kj  pri>iji»iiit.'ed  swoudnry  effwis,  it  offers  a 
iH'tK-r  r:itiiiT  tluin  a  {•liwcr  jtm^Kisis,  liecau-^e  (■■mi]K'nsation  is 
cumpl'-te.  Till-  ^etitTiiI  vinuu^i  i^tii-iis  in  ihe  iTgiirgllani  e«»c 
evinces  eilliir  »U('!i  n  fn-eijom  nf  rclbix  ihnt  the  parts  behind 
eriiiM  iii.t  IiiUj;  \viili!-iaiid  il.  and  iiui!|H-n>iitiiiii  was  neoesaariiy 
lii.»r,  or  lliat  ininipi-n-^iiliiiji  iviis  imt  iMv  U>  tiike  phiee  at  all.  Kvon 
if  Treatment  ^imuid  tueceed  in  rciiisiritiiif!  llie  eiri-ulation,  still  the 
faet  of  e<iin!>i-iisniioM  Iiaviufr  once  iM'eii  lust  wrndd  render  ihc  prog- 
uohi"  w<tr-i-  liiiiii  il  W'lulil  III'  in  tin-  lii^^c  uf  titiiinjiis  in  which  cotii- 
]M-ii'iili'i|i  liiid  never  been  impuin-d. 

Aciiii).  eniii|nin'  11  vuutt  iif  jierfeciiy  eompensalod  iusutKeleney 
■if  the  ii-iftic  v!llv(-.^  witli  nue  uf  extreme  iiiirri-wiiiir  I'f  that  orifi)^* 
in  wbii-li  diliitiitiiin  of  the  ]rfl  veiiirii-le  i^  beiiiiiiiiTii:  to  oiitbahmee 
Ibe  liy]iei-iro]pliy,  mnl  -iifiiis  of  Miwis  are  njiin-iiring  in  rlie  pnbnu- 
ruii'V  iiTid  >:i'neral  venoiin  .-ystems.  In  nm-,  soeondary  effects  are 
liiiiili-i|  I'l  tlie  Iieiirl  and  -lii-wii  by  l!ii-  iidjiiviiin-itl  of  llie  left  ven- 
tricle 111  llie  iilli-red  einnlilioli*.  In  llie  oilier  llicy  linve  pflt^sed 
beyond  the  lieiiii  iiml  invaded  the  remainder  of  llie  circulatory 
apiniriiliir'.     Il  !-■>  |iliiin  that  liore  the  ilegree  of  the  lesion  lia:!  re- 
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versed  the  usual  order  of  things  as  respects  the  prognosis  in  tlieae 
t\v<i  vjilviilnr  i!c-fects. 

The  foregoing  remark!*  »h<iw  how  iiiireliulile  would  be  h  prog- 
nosis in  valvular  heart-diseaBc,  which  was  uot  based  on  a  careful 
stuily  of  rhc  c.Mfiil.  i-vfu  iiiort.'  thiiri  flu-  tiiidire  iind  location,  of  the 
partioidar  defect,  and  ihat  individual  eunliac  euiidiiions  deter- 
luinc  llie  relative  gnivilv  of  caeli  case.  N  even  he!  ess,  I  must  Pe- 
(leut  tliBl  my  (.•xiiericnt'e  kyids  nic  to  aj^rec  with  UroBdl>cnt  in  the 
•  i|)ini'<n  ilmt,  ;;eucrally  sjn-akiii^,  aortic  ri'j;urgitation  is  the  most 
serious  and  niilrul  ref;iirt;itatiou  the  Uiost  favourable  of  the  four 
vulvuliir  disease!*  of  the  lefl  lieiirl.  The  two  Btenose:*  oeeupy  an 
intermediate  ]>ositioii,  and  of  flicse,  luitnil  conylrictiim  is  the 
j;niv<-r,  TJiis  subject  ie  still  further  ciiiii|i]ioHted  hy  the  coiisid- 
eration  that  there  are  .-tiill  other  factors  tlial  uiust  lie  n-ckoucd 
with.  For  the  most  part  those  are  of  minor  importance,  and 
yel  siiiue  cif  thciu  riinkc'  rtirougly  for  or  against  iin  eueouraging 
forecast. 

Complications, — -The  f;ravity  of  any  vnlvubir  defect,  is  neces- 
sarily euliaiiced  by  the  esislcuee  of  complicalious,  altli"ii;rb  to 
what  I'Xk'Ut  is  lieteniiiued  in  f;rc-at  uiensnre  by  llie  uulure  of  the 
coi]i[iliealiou.  lutereurreiit  acute  dr>orders  which  act  as  eouipli- 
cations  while  they  hist,  are  eoiwidered  hy  themselves.  Hero  are 
disciiiiseil  only  sucl[  cbi'nuic  hical  alteralioTis  and  di^en^cs  of  other 
viscera  as  uiurft  of  a  ueecssily  iinravoiirably  aliVct  the  course  of 
valvular  lesions.  Pericardia!  adhesions,  whether  strictly  internal 
or  such  as  bind  the  heart  to  soitie  of  the  surroundiup  parts,  cer- 
tainly exercise  a  malijrTi  inllnenec,  since  they  iTili'rfcrc  more  or  les* 
seriiuisly  either  with  ibe  establiflniicnt  or  the  maintenance  of  ade- 
quate com|K'nsntion.  Their  elTect  is  specially  detrimental  if  by 
fixiiiiiiTi  of  II  ciuinibiT  in  tin-  sliite  of  dilatation  they  prevent  its 
reduction  and  ctheient  hyperfro|ihy.  I  have  seen  this  more  than 
once  exhibited  in  a  case  uf  milrnl  iucoinjicience  in  which  liNalioii 
of  the  left  heart  threw  esirn  strain  upon  the  right  ventricle,  as 
evinced  by  its  ready  dihitahility.  When  a  chronic  adhesive  medi- 
astinilis  holds  i|ir  rij'lu  ln'iirl  aillicri-iit  l»ick-|iri'>«>urc  on  the  two 
cavie  and  liver  is  increased.  The  iisemlo-cirrliosig  of  the  liver 
leacls  in  tiuu-  to  obstimife  ascites,  and  jiaticntfj  suceund)  to  the 
hepatic  eonijineation  lotij;  bcfnre  ihey  would  be  likely  to  die  fmni 
cardiac  inadctiuacy  alone.     Moreover,  an  adherent  pericardium 
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wA  infrrqiiftiUv   rimdorrt  futile  thoraiwulic  efforts  whtcli  prove 
liifttil.v  ctFicfnnintts  in  cntM.-^  witliuul  i^u(^h  compltcation. 

Tbf  HptMicialioii  uf  two  or  iiiont  valve-Icsione  affects  progDOOs, 
nut  Uy  xlioni'tiiiit:  life  Dcccs^arily,  allbou^li  such  is  Itkvl^  to  be  the 
<fffMTi,  l»ut  liy  ri-iiil(.Tiii);  iiii[joMiblL-  tlio  developmi^iit  of  perfect 
rtAuf-unmion  ptiil  m(tii|K:l)iii{{  cxlra«ri]inary  carefulnesB,  lest  wh*l 
■  mull  iiU'Ufliirc-  <•{  iom|H-ii*iiii'iii  alriailv  txii-t«  bt-  broken  dou-Q  alto- 
{{i-t|ii-r.  Till-  nixlir  will  liml  inurf  uii  tlit9  subject  in  tijv  rlmpter 
Mil  <^itiiliiiK'>l  Viilviilitr  [>^iiins. 

It  (jiKu  witljoiit  i*iiyiiif;  rlicil  chronic  iiffihrHis  li  a  Tory  grsTe 
iriiiiijili'-iitiiiii.  Niil  <iti1y  iloi-s  llic  rciml  iii-t  Iiadty  on  the  c«nliac 
iilfcfti'iii,  bill  lliia  liiMiT,  by  liiworiiij:  li|'K>d-]>russurc  in  the  renal 
nrliTiiT",  iiit»-ii»ilii-M  tin;  iiiBiilIii'iiMify  of  llic  kiilucy:?.  Tlic  evils  of 
iiMiiiiiD  jLii'  ilirii  lik'ly  ii)  Ik'  aililc'ci  in  tliuwr  of  dcfeflive  circubt- 
lii-ii.  Till-  •-li['i<riic  Jiijilirilis  n-ii<lcni  it  uitliki-ly  ihut  ihv  patient 
will  livi-  mil  liii-  ti-ini  tjf  vciin  tluil  wmilil  iiuturally  be  granted  tiun 
by  bis  viilmliit'  di-frfi  alimi-.  Tbf  kiilnuy  iiiiiiplicacion  also  reit- 
iIiTji  !!■>•<  uvuiliii;;  all  iiMi'IhijTs  Irj  rciiiuve  Jro|isy  wheuCTor  it 
iiltlMiir", 

I'lihiu'wi'i/  hihi-ri'itlwit  ia  not  ofleii  speii  in  eoniMiiation  with 
viiKiiliir  diJTiiM-,  cMi'iiiirii;  'if  inms*-  [mhii'-iiarv  stt-mij^is.  When  it 
r.i'i'iii-,  liinvi'V'T,  I  briii-ir-  it  ciiliiiiii'"-!  rbi- jjriivily  i>f  proffnosis,  for 
I  •iiiiiiol  we  Imw  l.hcy  ciiii  fail  lu  rcin't  injui'iimsly  on  each  otlwr. 
Atiytbiii^  ^vIJil■ll,  like  valvnliir  diNi-iisi-,  ini]mirfii  nutrition  must  nee- 

r-ssitrily  li-»--.iii  llic  likf'lili 1  f«t'  sin'i'i-.v.t'iil  iir»i.»tiince  lo  tubepcu- 

iortis,  uliilc  ilii-  ilc-irin-liim  of  buig-tissiic  must  af-rioiisly  affect  tho 
ii)i-<-a<ly  daiiiii^t-d  IiLiirl. 

lliiriiiriil  111 I-^iiili--«,  !is  rlilun/^is  iiiiil  •uwiiiln,  iifTift  propno- 

.ii:>  ill  ]ii'u|iui'li»ii  III  tlivii'  sL'Vi'riiy  ami  llicir  uitiL-naLiility  tu  truul- 

IIU-lll. 

Kheumatic    Diathesit.— Smiic-    imliviibiiils    liii^iiliiy    a    marked 

lciii|ctn-y  III  [■|ii-iiiiiiilir  ail;i<'kN  cilluT  iirnli-  oi'  sulmciiTc,  and  every 
iiuw  mill  llii'ii  sulUr  frmii  (laiiis  in  olioiildir.  wrist,  or  ullier  joints. 
In  .■<nc-li  tile  oiilliiiik  is  mil  bi-ij;lit.  for  llie  roi^^on  thiit  any  one  or  «U 
"f  iln-si-  iiitjil  aiiiii-ks  inny  In-  alicn.li-il  l.y  frcsli  eiiiliiiMriiinl  inflnm- 
iiiiUioii  cilln-r  uf  \\\f  witik-  or  nllicr  ralvc!?,  or  llial  jicrirarditia  may 
dovrliiji.  Kvrn  if  lui  aetivc  i-iid'ieari|ili.<  is  lint  exeited,  tbtt  cliungCS 
already  «■!  n|)  in  llie  valves  may  In-  rendered  prupressive.  Conse- 
(jiienlly,  a  ati^e  furuidiiiig  fnvuuriible  progntjais  originally  may  be 
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coiivcrli-il  into  oiii;  of  a  most  serious  nature.  In  a  word,  therefore, 
recti rrt'ticos  nf  rlii.'vitiiuiiMm,  no  mutter  liuw  luilil.  an-  U<  In-  regiirded 
as  alFordiiig  ii  yioniny  [iropn'sis  in  aiiv  t-iise  of  valvular  diaease. 

Digestive  and  Bronchial  Disorders. — These-,  liko  rhcmnatism, 
yet  in  a  UitTtu'ent  way,  ari3  eapahL-  of  iinfavtmrably  uiTwtiiig  prog- 
iioais.  iJijilurliunef  of  tlio  digestive  function  ia  not  infrei|uently 
obwrveil  in  vicliniis  of  valvuliir  diseiisf  in  whom  careful  exuniiiia- 
tion  fails  to  delect  aigit^^  tif  secoiulary  eftoeliji  in  other  orf^aii*.  The 
cliyluihoiclic  vi^ieera  iiuiy  liiive  tlioir  fuiii/tion  impaired  liy  lack  of 
iirteriul  binod  ut'  f;uod  ipialilv,  cnnliup)i(li«  being  often  ana-nue,  or 
in  aortic  cases,  by  a  defeetive  tlnshing  with  arterial  blood,  or  in 
mitral  patients  by  passive  eungf-stion,  this  last  heinjt  too  slight 
to  he  rwot:iii:«('d  by  onlinjiry  nteiitis  of  exainiiuition.  Whether  the 
iiidigeslinn  is  mviny  lo  sneh  causes  or  is  the  result  uH  itupropur 
food  or  faulty  hubils  in  eating,  it  is  likely  to  impair  genoral,  and 
hence  cardiac  uoiriiir.n,  and  lima  render  prtiguoais  less  encour- 
aging. 

A  tendency  to  acute  bronchial  catarrhs  in  mitral  patients  not 
only  evinces  greater  ]iu!iNoTiiiry  eongeiition  than  is  otherwi.^e  appar- 
ent, hut  also  renders  llieni  liable  to  an  attack  of  brtmchilis,  which 
mav  at  anv  lime  scvcrelv  slraiiL  eompcnsation.  In  tht-in,  there- 
fore,  prognosis  ejinnol  be  looked  upon  ua  »o  fjivourabh;  as  if  thoy 
were  Ics.-*  .sensitive  in  alrnosplicrii'  eliangi-s  aoil  did  ni>t  so  easily 
get  up  a  eouph,  fur  the  severe  e.\|iiralory  etfort  of  couching  aub- 
jccls  the  right  ventricle  to  ailded  struin. 

Age. — The  jirognosis  of  valvular  liiseiise  is  more  serious  at 
either  extreme  of  life  nnil  nu-st  favourable  in  yonn,!*  adults.  In 
elderly  individuiils  ihe  iiiyocitrdiiim  i^  iijit  In  be  more  or  less  degen- 
crttted,  inid  allliuiiiili,  as  l.eytleii  Udieve.s,  cumitcnsntion  is  often 
as  perfect  iis  in  the  yuuup.  it  is  nmrc  easily  de-troyed.  Further- 
more, the  sclerotic  jiroeess.  wliieh  is  usually  re-'^ponsible  for  Ibo 
valvular  ih'feet,  i.s  progressive,  aiKl  one  jwjssesaes  no  moans  of  fore- 
casting whether  tlit-se  chiin^eg  will  progress  slowly  or  rapidly.  I 
recdil  the  instance  of  a  p'nllcTiiau  of  sixly-four  in  whoin  I  delected 
signs  of  aortic  sclfrosis  and  probable  coronary  sclerosis  in  explana- 
tion of  Ilia  attacks  of  nngina  without  any  evidence  of  valvular  in- 
conipetenee  or  of  steiiiwis.  ^'ei  at  his  ilenth,  les-s  lluin  three  years 
subse(pienlly,  the  autop.iy  disclosed,  1  have  been  informed,  well- 
marked  insutHeiency  of  tht  atheromatous  aortic  valves,  aigii»  of 
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the  lesion  having  devplojwd  and  been  detected  by  his  physician 
Bome  moutlis  prior  to  his  doath. 

Tho  gravity  nf  iho  jiiMfriiosis  in  cliildhorKl  is  ntlributublG  to  a 
variety  of  fimscs.  In  the  tirst  place,  the  heartnumcle,  alttiougli 
free  from  degeiierjitioiis.  is  easily  cNhunsted.  The  chest  is  sinnit 
iind  itffurdiS  scant  room  for  the  nften  ennrmotiH  hearts  obaerved  in 
cliililrcn  with  Ion,t;-^lainlinir  viilvnhir  diwase.  Any  one  whn  has 
Been  much  of  viilviilar  <Jiscat!e  in  children  must  have  ob6er\"ed  that 
they  arc  slrikiiifily  niifon.iciiius  of  ayinjitunis  which  in  n<liills  occa- 
sion eoiri|>liiint.  Tliey  are  hifrlily  scneitive  to  pain,  yet  appear  to 
ptiy  no  aiirntiiiii  in  ]iiilpiij[tii>n  and  ^'hnrtncT'T-  of  brcutb  diiriiig 
pliiv;  idlh'iiiirb  the  "iTiirmkcr  nmy  cilwcrve  tnoiiilhiiiiis  ix'lion  of 
rh''  lifiii'l,  hiirrifil  brcalhiiif;.  mid  cyanosis.  Children  are  tbon>fore 
very  likely  to  ■■vi'r>trtiiii  ilii'ir  iilrcinly  d!iinnfr''d  hcarlfi;  and  iliat 
tlii>i  lines  iiol  iH'i'iir  more  frei|neTit!y  la  ipiire  reiiiarkallo.  These 
link'  .me-  an  excitable  nnd  cni<)tionHl.  and  therefore  unable  to 
cxorr  the  self  ennlrni  wi  (ifli-n  noecsunry  for  the  preservation  of 
ciim|ii-ii':alinn.  Tliey  nflr'n  display  a.ttiini<!iinj;ly  vi^oroM*  appo- 
tiri-s  atiil  -iverl'iad  ilieir  -l-iniachs  wjih  the  swei-tinciiis  and  dninlios 
ihcy  cniv.  and  .ire  pcrinitled  by  imlnltrcnt  parents  to  have.  Thew 
fi-nnciit  wiili  the  fiiriiiiiiir-n  nf  j;a*.  M'liii'h,  ili^ii-ndinii  the  digestive 
urjiaii*,  cause.-  Hieni  ti>  crnwd  n]iwiird  iijion  and  still  further  cm- 
harriiss  ihc  heart  in  its  nctiioi.  T,)i*lly.  rhcnnintisrn  in  ebildbodd 
is  Ml  insiilioiis  and  iilyjncal  that  ir  h  very  fret]ueiitly  overlooked. 
I'riioipl  itnd  i-tlii-icDt  trentiiienl  is  not  iiisliinii'd.  and  Ihi^  di^'ase 
hriti^;  I'ri-ipn'Ul  in  e:trly  ycar^  nf  lifr  excite*  frcsb  iiltacks  of  endo- 
i-arditi:',  lifilils  iiji  a  pcrli'arditis,  ni-  rcndpr.*  exi^itinp  vnlve-losionfl 
jir".i!n->-iv<'.  Miind  -ii*ni>-ts  in  ynTiiii:  chiMren  is  partienlarly  un- 
faNnnrabic.  Ii  uiay  be  In-ietly  .slntcd  ihai  valvular  disease  at  thii* 
period  lif  life  is  very  likely  lo  end  fatally  hcfnre  ihc  patient 
nai'Iir*  mlull  up'  eilluT  ilirectly  m'  throiiftb  eoinpliiMliona. 

Temiiersment. — Tliis  pn-sesHc:.  n  imt  uuiiiipnriiint  relalion  to 
ibc  pn';;ui'-lr'  -if  llii-  discuses  now  under  e(iii>ii|i-ralion.  The  pa- 
\mM  ulio  Im  impulsive,  iinix-tiiiius,  iind  llioiigblless  is  like  a  cbib] 
miii»vii«li'nn'd  lo  selfeniitrid,  and  if  leipiired  to  exercise  self-re- 
Miuliil  fn't»  Iind  chafes  in  -ipirit.  Sneh  a  pcr^nn  will  he  forever 
^\^M)lulllittK  iiidi«'rfcl  nets,  and  will  only  actpiire  with  ililticnlly 
^1  Mlirtkv  niul  equipoise  of  spirit  \vhie)i  <.ii-vc  as  ballast  to 
jfai--y-'   (m-nvIs.      Individuiils  givrn   to  onihur^ts  of   anger,   to 
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worry,  to  fretting  over  trifles,  and  who  appear  never  to  become 
rccoiioileil  lo  rlicir  ]ilivstriil  ilisiiliility,  can  never  lie  expected  to 
retain  tlieir  cuiii|ifnsjilii>n  si>  well  or  so  long  as  will  thoae  who 
always  Lave  themselves  well  in  liiiml.  Verily,  all  onrdiopaths 
#h(>iil<l  hear  in  mind  tliiit  Milile  iiflcniiice,  "  He  that  ruleth  his  own 
spirit  16  greater  tliiiii  lie  tlial  takt-th  u  eily." 

Sex. — Jliiral  iMseiiNe,  and  in  piirtienlar  milral  stenosis,  is  more 
freipient  in  the  fair  sex,  while  iiu'n  iire  more  sulijocl  to  aortic  in- 
siitticiency.  In  a  wnse,  therefuri.',  Hex  may  he  siiiil  to  exert  a  gen- 
eral intlneiiec  npcn  pri>j;no(*is.  The  in<]iiiry  ihat  now  concenis  ua 
is  bow  docs  sex  alTeet  the  progiinsis  of  a  j^iven  valvular  lesion  after 
it  has  onee  l)een  e^talilished,  withmit  referenee  to  he  nature.  In 
other  woril*,  wluit  ii*  llie  relative  |)rogiiiisis,  urtcriit  purihiis,  of  the 
same  defeei  in  the  two  sexes.  This  is  a  very  diHieull  matter  for 
decision,  aiuce  it  involves  (jnestions  of  hahite,  oeeupnlion,  etc. 
Females  are  exposeil  to  eerliiiri  perils  of  prefiniiney  ami  eliihl- 
hearing,  while,  ini  the  ullier  hainl,  men  have  to  eneounrer  even 
greater  dangers  incident  to  oeeupations  that  often  produee  cardiac 
overstrain.  The  reader  will  lind  tlu'-^e  iiillin-nees  diseu-'seii  »t  some 
lenptli  in  ihe  ehnjiler  on  Treatment  of  Valvular  Pisease  in  Gen- 
eral. One  respeel  wherein  women  usually  furnitih  a  more  favonr- 
ftblo  prognosis  than  do  males  is  ihat  of  !ijil>its — that  is.  a  greater 
freedom  from  the  injiiri'ius  elTeet^  of  i-nc-i'^s  In  tciliaeen,  aleohol, 
and  venery.  Women  are  nenenilly  held  to  lie  more  emoliunal  and 
exeiialile  than  men,  yel  in  the  nialier  of  self-emitrol  they  jieem  to 
me  to  possess  an  atlvantage  over  their  brothers.  The  »n»t  marked 
instances  I  haie  ever  ween  nf  ap]>relieusii'U — nay.  of  alarm  and 
nervous  agilatimi— lest  the  i'\ami  rial  inn  re:;iili  in  rlic  di-i'r.viTy  nf  a 
heurt-lesion,  have  hcijL  in  yi.nn^i  men.  The  female  sex  is  more 
prone  to  ari:i'mia  and  <'li|iirosi^,  and  llii*  Ifi  jiiri"iH  inlliienee  nf  these 
hhiiid-niaies  is  too  well  knowti  to  reipiire  mure  than  this  passing 
referenee.  In  most  niber  respeel^  I  think  (he  ipiestion  of  sex  rc- 
siilves  itself  into  thai  i>f  the  individnal. 

Occupation. — This  everts  a  powerful  influence  upon  prognoals. 
The  <lay  lalmiirer  who  eariiN  hi;*  daily  liread  by  the  swi-al  of  his 
brow  cannot  lie  e\peeied  lo  keep  Ids  compensation  intact  for  so 
long  as  will  he  whose  vocation  does  not  snbjeet  his  heart  to  the 
possibility  of  overstrain.  All  anthurs  are  agreed  in  the  declaration 
that  nothing  in  the  daily  life  of  these  palienls  affects  their  hearts, 
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and  bonce  iho  prognottis,  more  <)iMi«trouHly  thiin  doc«  severe  and 
pruloii^-d  or  too  nft-rc]teale<l  physical  exertion.  Thin  ii  purlieu- 
liirlv  Inic  of  mitral  nurrow-inp,  ovpn  in  the  stage  of  compcn^tion. 
Patients  willi  \vcll-ouiii|iun?iit(.'(l  itimiHicifticy  uf  the  aortic  vatrcs 
may  viidurc  Mvcrriimiii  for  a  time  without  apparent  injury;  but  ao 
soon  as  dilatation  of  the  left  vonlriclf  has  bcpiin  to  gain  the  as- 
femlfiicy  uvlt  li_vpertio|)Ii_v,  a  ciiiiiiinmncc  "f  the  strain  will  in- 
I'vitiihly  r<-iiiill  ill  n  liri'iikdiiwii,  uxiil  lliat  too  at  no  very  ili«lant 
date  in  moiit  in!>tanci's. 

Habits. — 'I'li.-^c  lire  imiUcra  of  utmort  iinportanoe  if  iho  Hm* 
iif  pulii-iit.-'  wiili  valviihir  disease  are  to  Ite  prolonged.  Tliey 
t-liniilJ  lie  niiiiiilL'K  iii<|iiir<-<l  into,  thcri'foru,  by  the  medical  at- 
tfiidunt.  The  duily  lift'  of  tlicse  ttufftrers  iilioiild  be  onlerwl  on 
ilic  |>i'iii<'i|il('  uf  iiiodi-rutiuii  ill  all  tilings.  Whatever  is  injurious 
t'>  II  lii'iiltliy  |ii-i-y<)ti  ]»-  •Joiibly  »o  to  one  with  an  uniwund  heart. 
Ci.iiM'ciiK-iilly  11  ]ir(ijnii )!*!:*  wliiuli,  as  regards  ftverylhirig  else,  may 
lie  g'liid.  iiiuy  Ir-  reiidiTiiI  very  uneerlain,  if  not  nctnally  bad,  by 
tlie  diM-overy  of  evil  |ii'ut-i iues.  By  lliesc  are  ineiiut  particularly 
exrtrss  ill  lubiK'i'",  tdcoliol,  or  otIiiT  iiiu cdI ies,  and  in  si^xual  in- 
diilf'eni'e.  Unt  [inlieuls  may  also  increase  ihe  gravity  of  prog- 
tui*]^  jiv  jiliTltniiy,  liivs  uf  vli-cp,  exi-itint:  novel  reading,  gaming, 
eie, — in  .short,  (ly  wiimever  primnnes  nervous  and  oirdiac  ex- 
eiteiiiciit. 

Rome  Surroundings. --These  include  nil  those  matters  of  sanita- 
liiiii,  Uf  dalll|Jli■■-^.  ^iiiishiiie,  vrniilulion,  dniinage,  llie  ability  to 
obtain  MiilaMe  fend  iind  eli>tliiiig,  free'loni  or  not  from  domestic 
Worry  and  aniiuyaiiw^  ii]i|iortmiity  for  rt-ercation,  etc.— in  a  word, 
the  roiilciiiiii!  mid  Mieiiil  eundilioiiii  wliieh  in  all  of  us  make  for 
liiili[>y,  e'>iili-nred  lives. 

The  [jriignnsiB  in  the  ease  of  the  jMxir  man  cannot  be  expwted 
Id  he  iM  piiid  IIS  ihnl  of  liltn  who  is  iible  In  command  everything 
that  i-iin  iiiiiiiVtir  to  his  cimifcirl  mid  well-Iieing.  If,  e.g.,  a  pa- 
Tietil  Miih  milriil  "leimsis  op  a  failing  aortic  iiiMiliieieney  is  com- 
pelled by  the  exigencies  of  his  purse  or  environment  to  labour  or 
to  ii^celid  weiiriH'inie  lliglus  of  stiiirs  i>r  steep  nccIivJtios  njwn  re- 
iiiniiiig  ti.  Iiis  home,  no  matter  how  often  this  may  be,  he  can 
hanlly  be  expected  to  keep  this  up  without  oventually  suffering 
injury.  These  .niid  many  other  tnallers  may  seem  too  obrioua 
to  reijuire  mention,  and  yil  lliey  arc  details  which  the  physician 
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muist  take  into  cousiderution  if  W  would  form  a  reliable  prog- 

The  Probable  Effect  on  the  Patient  of  the  Knowledge  of  his 
Lesion. — Tliis  is  a  hhiUit,  in  ni^'  opinion,  linving  a  decided  bearing 
on  pi'iigncisis,  and  wliii-ji.  ihcri-fiirc,  rthuiild  lie  disL-ussi-il.  I'Iiy;*!- 
fian*  iind  ilic  luiiy  fipncrallv  believe  a  L-ardiopalh  must  not  be 
inforincil  of  the  fact,  wlnni  he  is  found  to  have  ii  cardiac  defect,  lest 
lie  bo  alarmed  and  Ixjcmue  morbid  and  introspect ivc.  Duubtlesa 
there  are  riiauv  iiervi'iis.  apprebcriBive  jxTsons  who  WoiiM  be  harm- 
fully airecteij  by  sueli  knowledge.  When  such  is  the  cuae  I  believe 
it  renders  ]iri>gnoBi8  lefts  favourable,  because  if  kept  in  ignorance 
of  his  true  eundition  lie  is  not  prepared  to  avoid  whatever  may  be 
hnniifnl.  If  ileiriuieulal  intlueiiceit  arc  to  bo  shunned,  palicnts 
must  have  e.\plained  Id  rheni  Imw  an<l  why  Iheso  are  injurious 
to  tlieiu,  since  the  doctor's  dictum  in  this  regard  is  not  enough 
for  an  Intclligi-Til  jhthiu.  Kept  iu  igmiranci-  or  pul  cfF  wilh  an 
evasive  auMver,  he  ui;iy  he  ,ict  lo  jiondering  ami  conjecturing,  and 
hence  to  funeying  hiM  condition  is  worse  than  it  really  is.  I  be- 
lieve, ihereftin-,  that  il  is  a  ]io«iti\-e  fiaiu  lo  a  canliopath  to  ac{]uaint 
him  witli  at  least  a  part  if  not  all  of  Ihc  Inilb.  Of  course  he  does 
not  need  to  be  iiifriruied  with  bmlal  al>ru]itness,  hut  yeutly  and  in 
ti  manner  calcidated  rn.it  t<i  I'ri^diten  him  nnduly.  The  individual 
who  '■iintml  hear  I'vcn  a  jiarl  nf  ihf  truth  witlmut  clctriuient  will 
assuredly  funiish  a  less  favouralde  profjuosis  than  be  who,  know- 
ing tlu'  truth,  iu'iT|its  it  pbiliisii[iliieally,  and  determines  to  mako 
the  best  .if  a  bad  biu-fiaio. 

The  Effect  of  Digitalis  on  the  Patient.^ — It  goes  witbout  saying 
ihat  when  valvular  •li.-.i-iifie  lias  r<-!ii'hrd  such  a  wtiigc  as  to  necessi- 
tate the  administration  of  digitalis  the  prognosis  h  not  good  even 
at  the  best.  Thus  unudi  any  nn-e  knows,  but  only  ii  few,  if  any, 
are  able  to  progiui.'<tii-aic  how  inneh  longer  the  heart  is  going  to 
bear  up,  even  sustained  by  sncb  a  prop.  In  sucli  n  case,  aa 
[Ktinti'd  out  by  I.eyden,  a  certain  degree  of  information  may  be 
<ieri\'cil  from  a  ■.tiidy  of  llie  olTrol  of  the  rctuedv. 

If  the  heru'ticial  ar-tion  of  iligifalis  is  (juickly  lost  after  its 
administration  has  been  discontinued,  and  the  heart  manifest  its 
need  of  this  tonic  hy  n  sjiecdy  return  of  symptom?,  the  prognosis 
is  serious,  for  it  in<licates  myocardial  inadeipuicy.  It  is  a  still 
more  unfavourablf  indication  if  from  time  to  time  the  dose  of 
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<li^ilalii^  ha»  to  be  increased  to  maintain  its  effect,  for  it  point*  to 
tlie  nut  ilistant  urrival  uf  a  time  when  the  hcnrt  will  cease  to 

rfsjioiiil  ii>  i!ii'  ri'iiiciiy.  auil  ilif  ciiil  will  not  be  far  to  seek. 

The  ReUtion  of  Prognosis  to  life  Insorance There  n-an  a  time 

when  an  iiiilivi<liiiil  willi  valvular  ilisi.-ii.-n-  was  rcjirti-d  intliscrinii- 
niiti'lv  by  all  iiiMiniiioe  tompanies.  In  Knglanrl,  and  by  Aoiiic  com- 
]ianit'W  n>\\v  in  this  country,  ^nnieof  ihcsL-  pnliL'nl!-  nre  accepter!  n» 
"  dflW'l i VL-  ri."!;*,  '  ami  therefore  il  is  iu  order  to  discuss  this  8ul>- 
jii't  in  ihiw  place.  There  iire  two  classes  of  persons  witli  vaK-e- 
lesions  whom  I  would  reject  except  possibly  for  •  very  limited 
kTni  of  years,  and  only  then  at  ^<i  hijrh  a  |ireiiiiiitn  as  to  lutike  it 
alllll•^l  iiri.liiliiTivf.  These  are  ciisf^  uf  prtinniniccd  mitral  »l<>no- 
sis  and  infenrtieicncv  of  the  aortic  Iciilk-IK.  Even  when  the  latter 
appears  I'linipciisali'il  there  Ih  nlwiiy.*  the  piissihiUty  of  Miidden  and 
inirxjH-i'led  dcalli,  whii'li.  »»  jilrcjidy  i^tatcd,  renders  prognosis  very 
uiiciTtHiii.  Stenosis  of  the  h-ft  aiirieiilo-veiitricnltir  orifice  is  pro- 
j;ressive,  tiinl  linw  rapidly  tliJs  tendency  will  declare  iteielf  no  one 
run  fiii'esce.  (Ill  the  i-MUtnirv,  niitnil  rejinryidifion,  and  to  a  some- 
wlial  Ic!'.'-  ilf;;iTc  a"riii'  stfiins'i-,  may  •iunicliiiic!:*  be  conj^idered  re«- 
xonuhly  safe  risk.-,  us  del'wtives.  U  will  In'  noted  that  I  say  some- 
linics.  This  in  ln-caii'sc.  im  miitii-i'  luiw  excellenily  the  lesion  may 
he  eoni]R-iisiiii'd.  (In'n-  lire  eireiiiiKilaiiees  of  individuality  or  en- 
vii'ouuii'hl  wliii-li  dereriiiine  prn^iiusis  lolverwdy.  Therefore  the 
examiner  tilmuld  I'uiHiiler  eshaiistively  and  intelligently  all  those 
f:ii'lnrs  whieli  liiivi'  a  lieariiii;  illnelly  -r  ri'inntely  on  the  prosp(x.'t 
of  till-  putieni  li\  iiig  il:-  liio;:  iiM  (lie  I'liiii'neters  i>f  hij  disease  might 
be  espectt'd  to  allow.  Lalmrions  occiipalimis  and  had  tiabits  are.  in 
my  opinion,  a  bur  to  safe  insnniiii'f  of  these  risks.  On  the  other 
hinid,  a  rohnT.t  voinij;  man  who  knows  that  hi*  niitral  valves  leak, 
and  wlio  Ik  dcteniiined  tu  i.rder  hif  d;iily  condiu-i  in  a  manner  cab 
enhiti'il  In  all'iird  his  licart  lln'  vcrv  bi-»l  ehaiice  of  carrying  him 
thri'iiiilt  I"  iiiidd!<'  or  intvainTd  :i,i;e,  luiiy  often  prnv  a  siifer  risk 

(ban  niiiTiy  aii..tln'r  soiiiul  mini  whi)  hanks  on  his  line  health  and 

.j.o..i.,);.l  1.1..-,:...... 


CHAPTER   XVI 

THE    TREATMENT    OF    VALVULAR    HEART-DISEASE 

Fkom  a  therapeutic  standpoint,  cases  of  valvular  diaease  are  to 
be  divided  into  ihree  classes,  according  to  the  state  of  compensa- 
tion: (1)  Those  in  which  the  lesion  is  compensated,  (2)  in  which 
conijjcnsation  is  incomplete,  and  (;1)  in  which  cardiac  inade- 
quacy is  so  pronounced  that  compensation  is  wholly  wanting.  We 
call  a  valvular  defect  compensated  when  the  cardiac  pump,  in 
apite  of  its  defect,  is  able  to  maintain  the  circulation  in  nearly 
or  {juite  its  normal  state,  and  there  are  no  symptoms  to  make  the 
patient  aware  of  his  malady.  Under  such  circumstances  laborious 
occupations,  athletic  e-xercises,  and  games  or  oiitdoor  sports  re- 
quiring considerable  strength  and  agility  are  endured  withont 
more  breatldcssness  or  palpitation  than  are  usual  with  persons 
having  sound  hearts.  In  the  second  class,  patients  are  still  able  to 
perform  their  daily  duties  and  engage  in  some  of  the  less  severe 
sports,  but  it  is  with  more  or  less  distress  atid  evident  signs  of  heart- 
strain.  There  are  different  degrees  of  iniiK'rfect  compensalion  in 
this  class,  and  hence  it  is  one  of  wide  limits.  In  the  third  class, 
in  which  compensation  is  wholly  lost,  patients  are  not  only  inca- 
paeitateil  for  physical  exercise,  but  the  circulatory  disturbance  is 
shown  by  stasis,  generally  by  a-denia,  and  by  subjective  symptoms 
that  are  present  even  when  the  patient  is  at  resl.  \Vbcn  compen- 
sation is  ])erfecl,  exaniinatiitn  of  the  hourt  discloses  the  existence 
of  a  lesion,  bnl  no  secourlary  effects  in  the  general  circulation.  In 
the  sc(.'on<l  dns.  signs  of  more  or  less  visceral  and  venous  conges- 
tion arc  detected,  ii!tboui;li  subj<'i-(ivc  symptoms  may  be  insignifi- 
cant, and  ill  (be  third  these  ri'acli  ilu'ir  scvi'rcst  grade.  It  is  evi- 
dent, therefore,  that  tn'atment  aiipropriiitc  to  the  hist  slage  is  not 
indicated  in  the  first.  Xeiriier  •]•>  jiatii'nts  whusc  compensation  is 
Still  niaintainetl  intact  reipurc  the  same  strict  management  as  do 
those  who  arc  beginning  to  manifest  failing  heart-power.     Conse- 
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quently,  in  diwlinj;  wiili  tin-  iimiingcitifni  of  vnlvolar  h«nH-di:*iMisc, 
1  mLiiH  consider  it  with  reference  to  the  three  divisions  just  made. 

I.  COMPENSATION   BEING  STILL  PERFECT 

Tlie  oVijert  of  manii^a'iii(.'iit  in  this  otiigio  is  the  iiiuintcnance  of 
t-artlifif  fjowtT.  Owii!<iuimllv  ii  |>niie«t  with  valvular  ili»>:it^e  seeks 
iiKnlicAl  fldvice  for  the  purpose  of  learning  how  he  can  preson'e  Wa 
heart  in  statu  quo.  As  a  m\v,  h"w(*ver,  *iich  ti  ^^JIllIx•n*tltr:'<^  lesion 
in  dijit-ovcrcd  amdcntnllv  \>y  the  phj-sician,  who  is  then  confronted 
by  die  (jiiery  wliether  in  case  the  patient  is  ignorant  of  his  hoKrt- 
discuso  he  siiould  be  infornii'd  of  it  or  not.  I  hold  that  in  aneh  a 
ense  ihe  answer  must  depeml  upon  the  eircnmslances  of  the  ease, 
ench  us  the  teui))crHmcnt  of  the  individual,  bis  habits,  and  the 
nature  of  hia  employment  and  manner  of  life.  If  the  knowIe<lge 
that  he  has  ho  art -di  sea  so  is  likely  to  frifrhtcn  him  and  render  him 
intro^tK-etivi',  then  the  knowleilgo  womM  iK-ller  be  williheM,  mile**, 
of  eonrse,  he  is  leading  a  kind  of  existence  ealenhited  to  )>reak 
down  liis  compensation.  Under  such  eireumslances  it  may  bo  noc- 
eMMury,  And  the  part  of  \vis<h>iti,  to  infuriii  Iiini  thiit  his  heart  is  not 
sound,  and  is  likely  to  he  dainageti  by  his  manner  of  living.  In 
such  nn  instance,  however,  the  information  should  be  ini{mrted  in 
a  manner  not  calcnlated  to  create  needless  alarm.  If  the  individ- 
ual is  reasoniihle  and  cool  headed,  parlienlarly  if  his  pursuits  are 
aetive,  1  believe  he  slunihl  he  plainly  told  of  the  existence  of  his 
valvular  defect,  for,  other  tilings  htnng  equal,  the  knowlrdgr!  by  a 
]»ersoii  that  he  has  u  locus  minoris  rcsUtentitv  is  likely  to  moke  for 
a  longer  lease  of  life. 

Since,  then,  the  aim  of  management  in  this  sta^  la  to  preserve 
fiompen.'^ation,  the  physieian  numt  eonei-m  himwlf  with  the  niinnt- 
c«t  details  of  the  patient's  daily  life.  He  would  take  n  narrow 
view  of  «  ease  indeed  who  eontented  himself  with  the  f]uestion  of 
medicinal  treatment.  Voniji^nxttled  vahe-defeets  require  not 
dniffs,  but  iriftructioi}  upon  the.  following  points: 

Exenite. — Ii  uiay  he  laid  down  as  a  Ki'if^ral  proposition  auit- 
nblc  to  all  forms  of  conij^nsated  valve-defects  that  when  any  kind 
of  exercise  <hK«  not  produce  svmptoma  of  cardiac  strain  it  may  be 
permitted.  Tndee<l,  a^i  will  Ik-  seen  later  on,  judicious  exercise 
p^>nloteJ^  compensatory  h^-pertrophy  in  some  forms  of  valvular  dift- 
eaae.    There  are  other  legions,  however,  which  by  their  very  nature 
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ire  iheoreticiill.v  likely  to  and  often  nctually  do  suffer  injury  in 
time  from  severe  brxlily  exertion.     This  atafeiueiit  applies  parlicu- 
Inrly  to  cases  of  niitnil  stenosis.     If  tbe  left  auriculo-venlncular 
opening  is  but  slightly  cooBtricted,  considerable,  eveu  severe  physi- 
cal effort  Hiiiy  he  emhireil  withont  syiiiptiinis,  but  as  a  rule  some 
uliorHu^ss  111'  brratb  U  v\\\ovii.-uvvi\.  and  piitients  should  he  explic- 
itly warned  HgninsI  [lorwistiiif;  in  their  cxi'i-tiini  vvheii  dy.-tpmi.-n  is 
f«It.    The  elTeet  of  museular  eontraction  and  deepened  reHpiration 
incident  to  (-xiTeisc  i:i  awelerfiti'in  of  tlie  How  of  venous  biood  to 
the  right  hearl.  and  limys.     If  ihe  Idniid  ciiiiiict  readily  pass  the 
tnitrnl  rin^r,  il  beeoiiies  dfinuned  buck  in  the  left  auricle  and  pul- 
monic veins,  iin;;c.rj:iiijr  iiiid  overatniiiiiiif;  ihe  rifrhl  ventricle.   This 
may  resist  ihe  stresn  for  ii  time,  but  if  ibo  stniin  is  loo  prolonged 
or  too  frei|iieiiHy  repented  llie  cardiac  wjillw  tiually  yield  and  the 
hypertrophy,  ii]iori  which  mifipuite  i'oiri|iensation  deiionds,  ia  an- 
pcreeded    by    dilatation.       Thercfnre,    patient^i    with    pronoiineed 
nilral   iStenofiiTj.    i-ven    when   eotujtensaled,    should    be   eantioned 
igainet  violent,  |>ridoTiped,  or  too  nft-rejicated  exercise  of  a  severe 
dnd.     Hurrying  np  stairs  or  hills,  rnnninii,  and  even  very  rapid 
.valkin};,  fa;*t  bieyele-riding.  sports  anil  .cuines  that  neeessitate  rnn- 
ling  and  S|)riri^iuf;  witlu-iil  frc>i|iii-iit  jmiiM's  lo  pcniiit  recovery  of 
■reatli — e.  g.,  furious  sparring,  wrestling  and  fencing,  lawn-tennis, 
laskelhall,  and  the  like — arc  iirnnnir  the  kinds  of  exevci^se  partieii- 
arly  likely  to  harm  |iatii'ni>  witli  iiiilral  .sleiioHi.i,  even  when  I'oni- 
■ensated.     On  the  other  liniid.  if  they  indtilpn  moderately,  they 
nay  enjoy  rowinp,  paddliufr.  and  howling,     liilliard^,  golf,  iinil 
KXpiet  are  speeially  ■•iiiti'd  to  iht'm.  while  some  nniy  bo  periiiilled 
'I  hunt,  and  iK'arly  all  li>  tisli,      When  the  ci-n-trietion  is  not  pri> 
■Jlineed,  geTille   hnr^eback    riilin;r,  slow   bieyeling.   and    I'veti    llie 
ighter  kinds  of  ginina^iniii  work  are  prrnjissible.     In  speeifying 
In  kind  of  exereisc  and  sporl  to  be  allnweil.  the  physician  should 
lwiiyi«  hear  in  triind  thi>  |ierMiiiiil  I'lpiation.     The  dejiree  of  the 
•aion  and  the  gravity  of  its  secondary  cffcets,  even  more  than  the 
ilturc  of  tlie  lesiini.  tleteriiiiiie  (lie  piitieiit's  ability  to  emhire  exer- 
■W  without  lianii.     Tin-  iiidividiia!  teiii]ieraiiieiit,  jinl^irient,  and 
.»wer  of  self-restraint  are  also  nf  great  iin]K>rtance,    The  physi- 
.*a  muMt  endi'iivonr  to  infurni  himself  as  tici-nnilely  as  possible 
-gnrding  the  effeei  of  any  given  kind  of  exercise  on  the  parlicn- 
r  patient  before  coming  to  a  decision. 
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Whut  hax  bcoit  snid  of  iiiilral  stenoaU  iipplics  nko  to  cases  of 
uortic  obstruction  wiicii  llii.«  i^  pronounce<).  Sliglil  imrruwing  of 
tliia  orifice  is  often  compatible  with  great  muscular  exertion  and 
active  exercise.  When,  Imwcvi-r,  coiiiiK-nswiioii  is  oiicc  broken  in 
llie^M;  ca»c^  it  is  ■'^paired  with  difficulty,  if  indeed  at  all,  and  tliere- 
fore  good  judgment  and  careful  study  of  each  case  arc  essential  to 
a  wise  decision.  In  llieMt  cnav^  exercise  slmiild  not  be  carried  to 
the  prodncliun  of  palpitation,  particularly  prolonged  palpitation. 
The  wall  of  the  left  veiitriclo  is  susceptible  of  far  grcjiter  hyper- 
trophy ihun  is  that  of  the  right;  besides  the  effect  of  an  aortio 
stenoniii  i.i  contined  for  a  time  at  least  to  the  ventricle,  and  does 
not  embrace  the  ihin-v.nlled  auricle,  and  coujunjucnlly  exert^ise  i» 
likely  lu  )h-  Ix'tler  endured  than  when  the  ob»triiction  is  at  llie 
mitral  opening. 

The  next  in  order  on  un  n«eending  scale,  a.-*  rOjjurds  iln  ability 
In  u'iliisrand  the  effcols  of  exercise,  is  mitral  regurgitation.  In 
this  disease,  owing  to  the  circumataiico  that  during  diastole  there  ia 
no  impediment  to  the  tilling  of  the  ventricle,  and  notwithstanding 
that  a  i>ortion  of  the  blood  giishcH  back  during  systole  into  the  auri- 
cle, there  is  not  the  same  degree  of  engorgement  in  the  parts  back 
of  the  aeut  of  lesion  as  in  mitral  const  rid  ii>n.  Of  course  the  meas- 
ure of  the  heart's  resistance  is  governed  by  the  degree  of  the  ineom- 
pi'tciieo  and,  as  in  all  valvedesions,  by  the  state  of  the  heart-muacle^ 
If  the  leak  is  very  free,  eorapeiusation  is  not  so  apt  to  be  complete 
as  when  the  regurgitation  is  insign  ill  cant.  In  eases  of  well-eom- 
pi'nsaled  in-<ulhcieiu'y  of  the  niilriil  vulvc  eontinned  and  seven) 
exercise  may  often  l>e  indulged  in  without  the  production  of  an- 
noying sjinptoms.  This  statement  applies  to  the  rheumatic  rather 
than  the  fltherotnntous  form  of  the  lesion.  1  know  an  attorney 
who,  fifteen  years  ago,  when  a  growing  lad,  bad  a  pronounced 
though  ]KTfectIy  comi>enHated  mitral  insufficiency,  and  who  played 
lawn-tennis  onlhusinslically  without  any  other  discomfort  on  the 
part  of  his  heart  than  the  cronseiousness  nf  rapid,  strong  Iieating  of 
the  organ.  Dcsjiite  fiiM]ue«t  injuiiclions  to  the  contrary,  lie  con- 
tinued to  indulge  in  this  .sport  during  several  years,  and  ia  now 
reported  to  Ik-  so  well  that  he  does  not  know  he  has  a  heart.  An- 
other of  my  patients,  a  merchant  past  thirty,  with  a  mitral  incom- 
petence in  a  state  of  admirable  com|)(ui.«alion,  is  much  given  to 
sparring  and  broadsword  jtraclice,  which,  he  declares,  never  gave 
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him  any  shortness  of  hreath  and  only  a  rapid  heart-action,  that 
siiUf-iiloi!  w  suon  HK  llii-  (.'XLTtiiin  (.'eust-fl.  Sm-h  iiistnncpa  nn.-  not 
rare,  ami  yet  severe  physical  etToris  are  not  without  danger  to  these 
patients. 

Sm-h  lis  jirp  fiinii  i.>f  intnily  ."ports  should  be  ndvispd  of  tho  pos- 
siltility  of  cardiiu-  (iver^lniin,  iiiid  t.olil  tn  di-sist  wlion  exoossivo 
[»al]iilali(jn  ur  pmnoiimvil  dys|rnu'a  is  c-x[ifrifnc-ed.  They  fed  tho 
belter  for  a  Lvrtain  iiiin.iiiii  nf  miicliwr  esfrci*i>,  and  when  yoiiiif; 
and  vigiiroiis  in  nthiT  rc-!*pccts  llu-ir  h(>nrl-niii«rh\  Iikf  Ihcir  wkelo- 
(III  iiiusck-s,  is  liki-ly  tu  fjrow  soft  and  weak  if  ih.'ltarrcd  from  atli- 
lelie  siMjrl*  HlldgpTticr.  Othpr  lhin}:»  heinp  eiiiiiil.  tho  state  of  tho 
vohuuiiry  mnsides  is  a  fair  index  to  ilie  condilion  of  ilie  cardiac 
mnsclc.  l)i  two  Inilividiml"  with  wcll-conipcnsalcd  mitral  leakage, 
one  villi  well-knit  iiuiwle.-t  trained  In  exereisc,  tlte  other  nnacciis- 
tomed  to  ontJtKir  sjwirts  becaiiae  of  sedentary  pnrsuil.-i,  the  latter 
may  hreuk  down  lii^  eumiieiiwalinii  liy  some  etTort  wliicli  would  be 
no  more  than  I'liild's  [ilay  lu  the  former.  It  is  pvolmble  ibat  per- 
BonB  with  mitral  rejrnrjiiialion  wmdd  be  more  likely  to  suffer 
injury  from  lonj;  nuniinj;  than  by  ;iames  that  necessitate  intermit- 
tent anil  sliurl  spurts  nf  spei'd  ur  ctivuj.'lh.  Mnuntaiii-climbini;, 
iMiat-riieiiit:,  iitid  nlln-r  t'nniis  of  i.-oiili-!"t  ur  ^Iri'tiglli,  wliirb  i.-.\peri- 
ence  liAii  shown  cause  dilatation  uf  healthy  hearts,  will  bring  about 
overstrain  of  ilixea^eil  unes  more  readily  and  surely. 

A»  a  jieiieral  rule  eH:*<r!*  of  aortie  rei:iirj;iliilion  slimdd  be  placed 
at  the  top  of  the  lisi  as  regards  endnranee  of  exercise  without 
injury.  This  statement  does  nut  .'ii>i>ly  to  perjions  who  havo  uc 
quiri'd  flirir  iinrtii'  iiicnitiiJcicm'c  afliT  the  ii^'i-  uf  frirly,  and  Ihere- 
fiire  probably  a.-  a  [lari  or  niuuift'slalion  of  a  selerolie  priwess  ihat 
may  have  invaded  the  uiyocardium  also.  In  such,  even  when  com- 
[>ensation  is  slill  iiiiiiinaiTicd,  exercise  .-Imnld  always  he  moderate. 
The  salvation  of  piiiicnis  wiib  thi^  li'*ion  drjicnds  on  hyperlpojiliy 
of  the  left  ventricle,  Tlie  ^'n^nf  Sloki-s  recnj;uir<i.-il  llii*  fact,  and 
accordingly  usee!  tu  rei-ommend  aeiive  physical  exei-eise  to  [lalients 
with  ihis  form  of  valve-ili-ease.  Von  Ziemssen  lias  slated  llml 
Upon  one  occasion,  wben  visiting:  Stnki-s  in  Ihihliu,  ibr.'  hilter 
directed  his  attentinn  to  u  man  ninnin^  alnn^  ihe  street  behind  his 
wagon,  and  said  ibnl  lie  was  one  of  Ins  patients  with  aortic  insuffi- 
ciency who  WH»  carryiuf:  out  tins  kind  of  exercise  al  bis  i  Si>>kesV) 
advice,  for  the  purpose  of  develnping  lefi  ventricle  hypertrophy. 
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AnoUivr  of  Stole*!*'*  patients  wilJi  tlio  siimo  Wion  was  n  farinnr 
who  was  aMn  to  do  n  day's  ploughing  as  well  as  if  his  heart  were 
sound,  and  in  fact  dct-Iart-d  h<r  felt  lliit  bt-lk-r  for  the  exercise. 
Tliis  patient  diiHl  uf  acute  |)eriearditis  soon  after  von  Zieinsaen 
k'ariiiMl  tlio  facts  of  his  case,  and  his  heart  wa&  given  to  vou  Zicms- 
sen,  who  declared  it  weighed  scvcrid  pounds  iiml  was  the  mo«t 
marked  example  of  cor  bovinum  he  had  ever  seen. 

A  wcll-eiiiii])ensated  aortic  regurgitation  will  endure  nrduons 
physical  labour  and  the  most  cncrgelie  kindi*  of  exorcim*  m  long 
Uf  llif  niyoetirdiniii  is  heiillliy.  Therefore  it  is  young  or  compara- 
tively young  patients  whose  aortic-vah'e  diseawi  is  of  rheumatic 
origin  who  arc  able  to  cinliire  great  phyi*i(:al  exerlion  for  many 
years  without  a  breakdown.  Such  patients  are  far  more  likely  to 
lie  nnconaeious  of  the  existence  of  their  cardiac  inittehicf  than  arc 
tlio  subji-eto  of  mitral  disease.  In  the  former  cardiac  stre**  i» 
manifested  not  so  iinieh  by  dyspno-a  as  by  palpitation,  and  if  their 
valve-defect  dates  from  an  attack  of  rheumatic  cndocunlitis  in 
ehildhooil.  as  is  often  the  case,  they  have  grown  up  so  accustomed 
to  these  palpitations  that  they  are  apt  to  speak  of  them  as  but  a 
manifestation  of  strong  action  of  the  heart.  While  such  |>atients 
can  be  ipiite  safely  [)ennitteit  considerable  latitude  in  the  matter 
of  exercise,  they  shoidd  nevertheless  be  closely  watched  for  the 
first  evidence  of  failing  oonipensalion.  For  so  soon  as  the  heart 
k-giti.*  to  wiivcr  ill  it.*  work.  tH>uti<)s  itinst  In-  set  (o  their  activity. 

Whatever  Li  the  nature  of  the  valvular  disease,  the  physician* 
should  always  remember  that  after  ihi-  fourth  ilecadc  of  life  arte- 
rial dej^encration  is  frequent,  and  the  myi^ardium  is  likely  to  Itavo 
suffered  changes  dependicg  therooD.  Consequently,  liberty  in  ex- 
ercise is  more  haxnrdoiis  aflcrthan  before  this  period  of  life,  even 
in  the  case  of  oM-standing  lesions  that  have  not  previously  inter* 
fered  with  active  habits.  Fnnu  this  time  onward  increasing  eatt- 
tion  must  be  observed,  ami  heed  given  to  what  may  appear  to  be 
but  trivial  s_\nnptoms  of  heart-strain,  Should  n  vnlvc  ln-comc  de- 
fective at  this  period  of  life,  cither  as  a  result  of  6iid'3carditi&  or 
alherotun,  severe  exercise  and  incanlious  efforts  of  all  sorts  ore 
to  be  forbidden,  even  though  good  compensation  seems  In  have  been 
established.  Every  pbvKtcian  of  experience  is  aware  of  the  readt- 
uess  with  which  compensation  fails  after  middle  age.  Fortunately 
for  such  persons  tJiey  have  arrived  at  years  of  discretion,  and  find 
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Icsa  ilifiioultv  in  lestiniiiiii;;  llicii'  iriiiiiili>es  to  overdo  than  is  the 
ciinp  wiili  tlic  viiiiiii;.  Kxcivisc  iiiu^l.  now  lio  Iiad  hy  walkinir.  driv- 
ing, easy  riiliiin.  liilHaniti,  and  g<»lf.  Pulk-y  \vcif;hts,  tUt;  Whitley 
excrcisiT,  clubs,  dimib-hi'IU,  etc.,  if  pcniiiiiod  nl  all,  «ro  to  be  used 
iiiidcr  rhe  Huijonncion  of  thu  mud  ii-al  nttendaiil  or  of  a  nurso  capa- 
lile  of  dt'lffliiii;  sipi^  of  dniipiT.  Modcraliun  in  nil  things  must 
iiiiw  lie  (he  iiicjtln  iif  llii'.M-  [iiilii'TiIs. 

Occupation — The  priiici]iles  Hiiderlying  rhe  matter  of  exereiso 
shiiiild  also  lii'lcriiiitic  thi'  si-lri'linn  of  ii  tiiiiluhlo  rH'ciijiatiiJii  or  the 
deeisiim  wlicihi-r  »r  not  llii-  patient'!!  vocatinii  h  to  lie  eoiilimieJ, 
The  following  einplovnneiita  are  suitable  for  })er9ons  with  itiitr.il 
stenoais:  Ilook-lscfpiiifr,  stcTi(i{:riiphy.  banking  in  any  capacity,  or 
iilhiT  fiii'ms  of  iIi'>k-\MH'k,  li'lc;;riipliy,  I'lcrkinjr.  I'tif^raviii;;,  watch- 
making, lailurini;.  sliui'niiikinjr,  barner-s-i linking,  .-tadillcry,  etc., 
and  fur  fcmaliw  tbe  vurimis  kinds  of  ncr-dU-woi-k.  typewriting, 
stcnngnipliy,  iiiid  di-^k-wnrk.  Kiii]i|(>yiin-iit<  lliat  iici'i-.sniiate  heavy 
Iiftiu_i;  and  the  raiTyinc  nf  heavy  |>arrvU,  as  purleni^i',  rnnninj; 
up  and  iliiwn  stiiirs.  ii\vin;;inn  nf  hesivy  baninief!^,  ete,,  are  injiiri- 
iiiis.  ^ini'e  lhi-y  piil  np|di'<l  .-Iniiii  c.ii  the  right  ventrielfc.  Diwty 
lM'(■ll[nlti■■n^  induce  l■ala^rIl^  jiml  «'mii[;1i-,  and  in  tbiw  i'es[ieet  faviinr 
briiurliiiil  cnngi'hiii'ii,  in  wjiii-li  mitral  paiirut.t  are  jiredispoRi-d 
alivndy.  For  ihe  saiiu'  frii-uu  rlicy  >li>iiild  in^t  follnw  itecupations 
wliii'h  es]l^l^e  tbeni  tn  itcrssilndi's  tif  iveatJicr  ariii  sudilcii  elianges 
of  trni[icriihire.  Of  the  prnfi'^sinns.  jioirnalisin,  ih-utislry,  arehi- 
ler-liire.  ilejiigiiiufr.  and  thi'  vnriiais  liniru-hi-i  <if  art  work,  are  all 
suitulih' — while  fheulogy.  Iiiw,  ainl  siieb  ullu'r  vrHMtinn^i  as  rei|iurc 
ptdilii"  speaking  put  a  strain  mi  tin-  riubl  lirjirl  and  are  less  eligi- 
ble. Teai-Iiing  i-  u-it  s-i  liml,  whi-rra-i  iln-  |iriifi-*-ii(in  ■.■f  nK'di<'ine, 
e«pet'iully  ii  geni-ral  jirai'lii'c.  is  Um  aribu)U^  and  involves  too  inucll 
exposure  for  pensoiid  xvilb  pri-ni-unced  iilllmugli  eii|ii|)fn sated 
mitral  Tiarniwing,  A  s]icfiidty  |>eruiitiing  lilliei-  praeliee  is  not  so 
objei-lii'uablr,  ami  yet  any  '<ni-  tvitli  ihU  1''->ti)n  slmuld  be  discour- 
aged from  Blitdying  nieilielue.  nr  bei-nniintt  a  trained  nurse  or  mas- 
seur. 

Work  with  light  (mils,  as  enqienteriiig,  jninery,  hinise-p.iint- 
ing  and  deeorating,  and  even  light  gardening,  may  answer  for  some 
cases  of  aortic  disiiiM',  whrn  unt  ailniis*ildc  for  severe  niitrfil  stc* 
nosis.  "Must  (if  ihe  iiei'npalinii:^  folhiwed  by  females  are  not  too 
severe  for  uiitval  patients  who  have  gixid  eonipenaation,  excepting 
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8ucli  work  as  ivqiiircs  llie  carryinji  of  tra_vft  lipavily  toftilcd  with 
(li^lic-s  and  the  frequent  runniug  upstairs.  A  gtiueral  ckeaification 
or  division  of  occuputiunM  u\uy  be  inado  ii»  fitllows,  Thotx:  that  arc 
indoont  and  retjiiiro  the  uso  of  the  mental  facilities  rather  ibaii 
ihe  muscles  are  suitable  to  mitral  piitionts  iirid  persons  with  serious 
ii-rlif  k«iuiis.  Outdoor  I'liiiilnyiticiits  and  wurk  iH?rforimHl  b_v  the 
ituictcles  rather  than  the  brain  uiay  be  endiire<l  hy  subjects  with 
conipensuted  aortic  rL-gurtritmion  uud  the  «li^hter  fomttt  of  aortic 
ittono^iirt  and  »oiii(^  rast's  uf  mitral  iniintliciencv.  Finally,  voeationn 
attended  with  much  excitement  or  ncrvLvstrain,  as  locomotive  driv- 
ing, operating  on  the  stock-extliaiige,  dt^twtivo  and  poliw  work 
(these  Inst  two  for  other  reasmw  as  well),  sea-faring,  and  sotdier- 
injr,  ai-e  unsuitcd  to  any  form  of  valvc-disea^e,  no  matter  bow  excel- 
lent  the  compensation.  The  medical  attendant  can  do  much  good 
by  directing  the  choice  of  occupations  for  the  young,  and  in  the  case 
of  those  who  bfive  developed  diwa*e  nfler  their  work  in  life  bits 
beeu  lixed  by  [minting  out  how  the  evils  of  the  occupation  may  bo 
mininmod. 

Habits. — It  has  already  been  stated  that  moderation  should 
be  the  governing  principle  in  the  lives  of  cardiac  patients.  Excess 
of  every  kind,  pnrticulRrly  in  $cxual  indulgence,  is  to  them  most 
injuriouB,  It  not  only  occasions  a  hnnnful  degree  of  cardiac  «x- 
eitenjent,  but  it  «aps  the  strength  and  lowers  the  tone  of  the  nerv- 
ous system.  The  intHlical  attendant  who  has  charge  of  a  young 
man  with  valvular  disease  neglects  his  duty  if  he  does  not  instruct 
bis  patient  ooneerning  the  evils  of  sexual  excess.  I  have  known 
young  married  jwojile  of  Iwth  .sexes  have  their  compensation  nori* 
ously  threatened  after  a  few  months  of  unbridled  license  in  this 
regard.  Although  mak!S  arc  the  chiof  sufferers  in  this  respect, 
women  with  valve-lesions  are  often  made  (o  suffer  through  the 
inconsiderate  demands  of  their  husbands. 

The  tobacco  habtt  has  become  so  well-nigh  universal,  and 
youths  are  so  often  addieteil  to  cigarette-smoking,  that  a  few 
words  regarding  this  habit  are  also  indispensable.  Voung  men 
who  arc  just  learning  the  seductive  pleasures  of  tobacco  should 
be  strenuously  urged  not  to  form  the  babit,  while  those  cardiac 
patients  who  arc  alicady  a<ldietrd  to  smoking  should  bo  advised 
to  discontinue  it,  or  if  unwilling  to  ilo  that,  to  keep  the  u«!  of 
tobacco  well  within  the  limits  of  harmful  excess.    Just  how  many 
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mitd  cigars  or  ]ii|K!fiiU  of  mild  tobacco  a  patient  with  compen- 
Biit«d  vulvuliir  iliwaKi;  iimv  be  safely  nllowed  \o  wiiokc  diiily  ik  a 
iliiostioi]  iiinioB*il)le  of  general  answer.  The  degree  of  imlulgenee 
permissible  will  vary  in  diffurent  I'ases,  and  must  be  determined 
by  i*areful  oliMfrvntimi  of  llio  effpf^I,  proiliiecil  in  uiidi  iiistiince. 
The  inhalation  of  tobnct^o  smoke  is  most  iwrnieious,  particularly 
to  individuals  with  mitral  disease,  sineu  it  wit]  i-un-ly  iDcroase  tbu 
already  existing  tendency  to  bronchial  irritation.  If  it  be  true 
that  smokint;  jjroduces  anti'mia,  then  those  persons  whose  com- 
pi'iisutiun  (Ifpeiiii!*  iijmn  iiik-<iiinte  nonrinhment  of  the  heart -musclo 
cannot  afford  to  have  their  red  blood-cell.t  impaired.  It  is  well 
kiiou-n  that  the  inimoilerate  use  of  tobacco  oceaiiionfl  functional 
cardiac  dijiorders,  uiid,  Jiirordiiig  to  French  aulhorilios,  riiisi-s 
arterial  tension.  Since,  then,  a  healthy  heart  may  suffer  from 
tobacco  intoxication,  surely  an  unhealthy  heart  will  experience 
tJie  ill  effeets  even  more  cei-tainly  and  iiowcrfiilly.  When  lulinwo 
deranges  digestion  and  cuusca  insomnia,  an  it  is  well  known  to  do 
in  Moinu  individuals,  iu  tuo  should  be  peremptorily  forbiddurL 
1  have  hoard  it  stated,  with  how  miicb  trulh  I  know  not,  that  Sir 
Morell  Mackenzie  was  wont  to  say  ihat  the  injurious  effect  of 
tobacco  could  l)e  mcjisurcrl  by  i(»  influenee  u|miii  salivary  secretion. 
In  other  words,  when  smoking  causes  salivation  and  frequent 
expectoration,  it  is  an  indication  thiit  Ihe  individual  ia  too  suscep- 
tible to  il»  inthienre  tu  safely  jiersist  in  its  use. 

Aa  regards  the  liquor  habit,  I  do  not  propose  to  enter  into  a 
dtscusfiion  eonceniinfi  the  food  value  of  alcohol  and  its  effi«t  on 
tlie  animal  eeoiiomy.  Whatever  he  our  views  respecting  the  mod- 
erate use  of  liquor  in  its  various  forms,  we  all  agree  as  to  the 
evils  of  it«  excessive  employmcut.  What  has  been  said  already 
regarding  (he  baneful  effeel  <(f  cardiac  excitation  in  cases  of  com- 
ponsated  valve-lesions  applies  with  added  force  lo  ihe  immoder- 
ate consumption  of  alcohol.  It  goes  without  saying,  that  the  (wssi- 
bility  of  destroying  compensation  is  always  present  when  a  pa- 
tient gives  himself  over  to  a  debnueh.  I  am  a  6mi  believer  in  the 
medicinal  virtues  uf  aleuhol,  but  in  the  comiwnsaled  stage  of 
valvniar  disease  the  heart  requires  no  medicinal  treatment,  and 
the  only  indication  1  can  see  for  an  alcoholic  beverage  is  to  pro- 
mote the  appetite  and  improve  digestion  of  those  individuals  who 
habitually  take  too  little  nourishment  for  tbe  roquiremente  of 
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iheir  daiiia^pd  liearls.  The  concliiaion  to  which  I  Iiavp  drrived, 
nml  wliLi-li  pH-iTiis  iny  nftiuii!-  ri's]icctiii;r  (lie  iiinltor  under  dift- 
iMissiuii,  is  tliiit  llif  vouiij;  mid  viguruiis  wiili  sutisfactory  coaijwn- 
nation  do  nnt  need  alcohol  in  any  form.  Moi-eover,  the  danger  of 
their  l)fL-i>niiTi(;  shivi-s  to  the  liubit  is  »o  real  that  the  circumstances 
have  lo  I'c  very  ('Xi'0]Hi"nnl  whii'h  iiiiiki-  mo  incur  the  rcsponsibil- 
ily  (if  rii'iniiiiiciidiii};  llii'  ii^^e  of  evrti  liior  or  wine  to  mich  jiatioiitt. 
If  one  hli«  Im'I'ii  iieciiiftoiticd  tu  ii  stiiiiiihiiit  with  his  dinner  then 
I  do  not  intrrft'iv  wilh  \\l^  hiihit,  i-onli'nrinj:  niy^-lf  wirh  a  nmtiou 
iipiiiiist  iis  iniUKiilinite  use.  The  hahit  of  taking  a  hot  toddy 
heforc  retirin;;  fur  lln'  tii^ht  is  forrninly  not  ii  pood  ont',  8inc>e,  as 
pointid  >>iil  hy  I'oTlier^ill,  ii  aefelprates  cardiac  action,  and 
ihrrriiy  rohs  ilie  hi-iirt  -if  i-oiiic  i.f  irs  rest  tliat  onght  to  be  obtainM 
lliroiiiih  thr  >lt>wiiiii  cf  ii.*  i-iMirrjifi ions  during  ^ikvii. 

Marriage. — '\'\h-  banefnl  elTeel.t  of  one  phaae  of  inarrietl  life 

hiivo  ah-eiidy  Ihtii  wimiidiTi'd  niidt-r  the  boad  of  haMls.     There 

is  Jinothir  ns]Hvr  »f  tho  snliji-i-t  wbieli  1  iiru|»<iM>  to  <?on*idoT  here. 

For  lite  nniK'  who  ha^  Ut'n  warnoil  ii^ain^t  and  will  avoid   the 

dani:ern  of  ii  too  ardent  love,  n)nrna!:c  is  eertainly  advisable,  stiave 

it  eimdnci's  lo  rei-nlarily  of  liviiif;.  iiml   pri-xitliii  hiui   with  the 

I'l'iiifurl"  of  a  home  tb:il  eaiui-'i  In-  ohtaiinii  in  a  IxMirdin^-bouBe 

■•r  hoirl.     Ill  the  raw  of  a  wroinan  jd»o  it  is  Iterier  to  be  a  ^P?y 

wife  ivirh  ji  lonifortaM*'  home  mid  ii  kind,  vi>n.''id<Tutc  hn^band  lo 

niiiii^icr  t..  IkT  neciis  ihiin  to  W  l.-fi  at.inr.  and  p<ic»ibly  heart 

hu»|:r\.     Ii  i»  quite  «ni>ihor  tiling  if  *!»'  is  to  U-^niinc  a  d<nneslic 

drnd;:e.  ohligi-d  to  «^  ""'*  "-"'''  '■""  'hv  family  am)  lo  bear  off- 

'jirinj:.     It   ii*  »*  n-pinU  tin-  il»n]i:<T^  of  [trecnancy  and  cfaitd- 

U-iiring  for  women  wiih  v.dvnhir  diM-nw.  tvvn  whin  compeit»ate«l, 

ih»t  1  wish  to  diPCHw  nt.irriin.'e.     S)i..nld  a  irirl  who  bae  a  valrr- 

lesion  hoeoine  a  wife'  t>  »!«-  nn,-sii.qi  ..iTi-n  asVed  of  tin'  medical 

attendant     It  i*  *  tuip-i  -tTioii^  .4»-  i-i  .insner.  and  pnts  an  coor- 

uiou«  rw|fc«sihiliiy  on  iho  nnilt-^a)  ,ii!vi*i'r.    There  are  maor  cases 

rtf  erwi  ee4n)vn^li<si  vahTilat  .hiixi-  in  which  pn^ancr   and 

rfeildbinh  ■!>■  fraiuih;  wi-h  iv'ri'id.-nihV  riAi.     Xvi  i-rerr  phTsd- 

Man   of  rxi>-i,D»v   i-.*n   )>r>-(«t;j    nvail   nimiepi-.ns   t&staixcs   of 

M<<(bfr»  who  tiaw  ^UrttAiitiUy  <itme<t  Tlwir  "fff]«rii»g  tfcra^li  to 

«"*».  in  <,.;,,.  ..T -.ri.«i*li.arrMi-^-..    b'  w-  take  up  tbe  vahv- 

'^'^^1  di"*'.-*-.-.  and  I'f  ibU  ttii'^al  «.-n.»ti*  jc  tike  fona  MHt 
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frfqiioiitly  met  wifli  in  woiiifu.  Tlionrefically,  this  is  tlie  lesion 
whii'h  slumlil  !»:■  tin-  iiiont  seriously  affcL'tt'il  during  the  latter 
nioiilhs  of  jin-jiTiiiin-y  and  llic  (■x|ml.*iv(;  stjige  of  labour.  Aa  tlie 
gravid  UTeruA  rises  in  the  a!«loininaI  cavity  and  wlicn  in  tlie  lasl 
two  months  its  funduB  inti-rfprc's  with  ihc  proi>er  descent  of  the 
diiJiilinipii,  1111(1  itowiIh  {\\v  vIsc^tm  ii.-iidc,  dy*|)iiit.'a  mid  cyanosis 
iilHicjir,  and  ivalking  uflfn  ni'i-asidiin  serious  disU'c-ss,  Tlit-  right 
heart  bceomes  timbarrassfd  in  eoiisi-quoncc  of  mechanical  interfer- 
I'lKf  wilh  llif  ciri'iilatirm.  'I'hr  |)ri^f:riiiiit  nlcrus  iiri])i'(li'»  the  de- 
scent iif  llio  dia|Jh^l^^u,  so  i.liai  rhr  llow  of  hlood  out  of  tlie  groat 
vmns  and  tliroiifih  tlie  ri^jht  lirarl  into  flic  lunps  is  deprived  of  the 
aid  rc^iillin^  froui  full  mid  refiidiir  res|)iraf ion.  Xlort'ovcr,  tlic 
li?'i'-Hi)i'e  ii|iiiii  till'  iiLtru-alid'iniiiiiil  veins  retards  llie  vi-turn  flow 
fi'iiiiL  llic  inferior  cMri'mitics  and  li|iHid-]iresiiure  in  tlie  eji|iillaries 
i:<  increaried.  Tlii^  niiscs  imlso-leiuiion,  and  hy  Miu^  iiicrcaitlnif 
peripheral  rehi^taiice  throws  grenler  work  n]ion  the  left  %'entrielB, 
Under  tlic  inofil  favmindilc  eoiiditinn*  lliis  ehanilier  dischnrpes  but 
u  Muuill  voltiine  of  blood  into  the  iirlerial  system,  and  wlicii  its  out- 
flow is  atill  further  iuiiwdcd  by  abnormal  peripheral  resistance,  it 
resnlls  in  iLiij-ineuted  siasls  williin  llie  left  auricle,  putnioniiry 
system,  and  rif*hl  lieaM.  The  viciou;*  circle  airciidy  exi^tinfj  hy 
reason  of  the  niilrai  sreitosis  and  tlio  strain  upon  the  right  ven- 
tricle are  intensilied.  If  this  is  not  too  severe,  tiio  woman  may 
be  iililc  to  endun-  her  pre{;iiancy  to  full  term. 

W'lieii  at  length  labour  enTucs  on.  and  llie  cxpiiUive  slajre  h 
readied,  there  is  imininent  daiipcr  of  Ihe  riglil  ventricle  giving 
wtiv  iindi-r  the  iiddeil  ^itress  of   violeril  .ilriiiiiinf:  efforls. 

The  same  condiiioii  nl-lain-  in  iiiilrid  re^nir^ritation,  Imi  the 
enlariienient  of  ibi'  left  venirich',  which  if  com iiensiit ion  is  prp&- 
cnl  is  hyiM-rtropbied  an  well  as  ililalccl,  i:«  ti  factor  for  {jiMid  by 
eiiiibiiiisr  llic  heart  to  withstand  increased  [>cri]dieral  resislanee. 
The  auf^neiitiilion  of  iirh-rial  t<'nsion  would  by  raising  intra- 
eardinc  blood-pre.oiirc  increnwe  the  rrtiirj:ilnlioTi  into  the  left  nuri- 
ele  were  it  not  counteracted  liv  the  left-veiitriele  hypertrophy. 
The  (huifTcr  is  lliat  the  vi-iitrielc  niay  not  be  able  to  resist  the 
strain,  in  which  r-veni  ibe  eviU  of  the  mitral  inoompeteneo  become 
intensified,  and  the  riylit  vcnirielo  at  ]piij;lh  suffers  from  over- 
strain. Even  if  llic  injurious  rcndi-neies  of  prcininncy  are  sue- 
ecssfillly  withstood,  the  woioiin   wilh  niilrid  regiirgilation  is  SuV 
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jcptcd  lo  llu-  eiituo  (iuDpT  duriiitr  tin-  wroiiii  j^tagc  wf  lalwMir  as  is 
out).  wilL  ijlcnofis.  Wliotlior  thf?  oxpliitmlion  just  given  is  correct 
or  not,  tJie  danger  to  mitral  pHlii-iitB  duriiif;  tbits  trying  periud 
lifs  iL  piiliiioiiary  viigurgi-mciil  and  failure  of  tin-  right  ventricle. 
Willi  lliirt  pfril  kp|it  oonatnntly  in  mind  the  attentive  aocouvheur 
can  iiftcn  tiouduct  the  pregnancy  and  gostalioii  to  ft  suevvsdful 
issue 

('apillarv  and  \'enoua  stasia  are  to  be  lessened  by  sulinti  op 
other  not  drastic  cathartics  and  by  keeping  tho  jmtiont  at  resL 
Whi'ii  the  ('X]iul-sive  i-ffurla  of  labour  endanger  Ihe  integrity  of  the 
Tij^ht  ventricle  or  when  stasis  in  the  lungs  leads  to  pubnonnr^ 
(rdcnia,  in^lniincntiil  lU'IIvory  boeonies  inipfirativoly  indicated, 
and  nniKt  not  he  delayed.  In  theae  caaes  chloroform  is  not  at- 
tended with  more  than  ordinary  danger. 

In  cafies  of  aortic-valvt  diiwns'e  tbt'  strain  of  eliildbearing  is 
on  the  left  ventricle.  Regurgitation  through  the  aorlio  ortfico 
is  likely  to  bo  increased,  and  in  aortic  stcjiowi;'  the  HUgmeiitcd 
jHTiphornl  resistance  hinders  the  output  from  the  left  ventricle 
in  Ihe  same  manner  as  if  the  orifice  were  for  the  lime  being  still 
further  coritractcil,  Ncvcrtbelcss,  if  cumpeuft«rory  hy|ierlrophy 
19  sufficient,  the  left  ventricle  alone,  or  chiefly,  lx?ars  the  brunt  of 
the  struggle.  The  patients  as  a  nmttcr  of  fact  eiidiirv  the  ordcftl 
of  childbeuring  ufteii  without  dangerous  cardiac  einbarnuutment 
and  better  than  do  mitral  sufferers.  According  to  Davis's  state- 
ments, more  than  50  [icr  cent  of  mitral  iind  23  ])cr  cent  of  nortic 
casc3  ftuccumb  to  the  dangers  of  pregnancy  and  g<'station. 

Only  yeifterday  I  saw  a  woman  in  the  si-vcnth  monlh  of  preg- 
nancy who  prior  thereto  pre^'nted  well-marked  evidcjicc  of  mitral 
regurgitation  with  stenosis,  considerable  enlargement  of  the  right 
ventricle,  and  dyspna-a  of  cfTurt.  Excejit  upon  walking  for  a 
considerable  distance  and  in  amending  ntairs,  thiH  patient  yeiitcr- 
day  evinced  no  pronounced  signs  of  cardiac  embarrassment,  and 
dei'Iured  she  was  not  !<|HiMully  inconvenienced  by  her  jircgiuincy. 
Iler  pulse  was  only  moderately  accelerated,  appreciably  tense  and 
strong,  and  the  ajK-x-lK-ui  was  jiowerful,  indicuting  adequate 
hyi>erlr"phy  of  the  left  ventricle.  There  was  increased  dulncsa 
to  the  right,  but  it  was  not  excessive,  and  the  right  ventricle  gavo 
no  t«ign  of  being  dangerously  overburdened.  If  this  patient  re- 
ceives proper  manageuient  during  the  remaining  two  monttu',  and 


Tnn  TREATMENT  OV  VALVULAR  IIEART-^DISEASE         426 

is  not  ptTiiiitU'd  to  ovfrstrnin  litTself  during  liibmir,  I  believe  her 

Iiciirt  will  iiol  MiilTiT  ilaniiif^f'  froui  llii^,  lu'r  eiglitli  pregnancy. 
Hit  hiisliaml,  wli-i  is  u  jiliysiuiaii,  wtatcs  that  nlie  bad  bi^art-diseaSO 
lit  the  tiiiii-  of  her  inurringc,  fourteen  yenrs  ago. 

'I'lic-  fnlluwiiif;  i-oiiclnsinns  imiv  be  slated;  (1)  Pregnnney  is 
a  cmiililion  nf  ^'niviiy,  but  not  iicvfSBuriK-  of  [>oriI,  to  women  with 
eoui{H'iiMnled  vidvubir  diwii.so.  {2)  Labour  is  a  lime  of  real  duu- 
ger,  the  extent  of  whieh  fle|)enils  upon  the  naluro  of  ihe  lesion 
and  llii-  tlcgree  of  e<nu[ifiiyiil  imi,  liiit  U  tifteii  endured  ivilbout 
ealaHlrcipbi'.  {'i)  Mitral  diwaM?  in  iimre  liable  Iti  ilisiislrou^  eon- 
seipiencea  from  both  preRimmy  and  ppslation  than  are  aortic  de- 
fects. (4)  Kvcn  in  inilral  diaense  ibe  degree  of  danger  depends 
UjKin  the  state  of  e(itii[)eiisati"ii.  ('))  Prc^nanl  wmncn  witli  valv- 
ular disease  reijuire  Hjieelat  watebinp  as  hdmur  approaehes,  and 
(Inring  the  expulsive  stiige  should  lie  delivered  inatrunientally  at 
ihe  earliest  indii-atiim  nf  ilan;iiTijns  heart-strain.  fR)  The  prrils 
of  luarriape  -ihould  be  elearly  stated  to  both  of  the  contracting 
parties,  and  when  coin{>eTisaliori  im  imperfect  or  us  maintained 
with  ditiienlty  they  slicnlil  Im"  advised  not  to  wed.  (7)  Interfer- 
unee  witli  ]in'Kiiaiicy  is  juslitiablc'  only  when  the  nature  and  sever- 
ity iif  the  lesion  render  llie  UMiintetiaia.'L'  of  eoniprnsalion  inipofigi- 
blp  or  when  serious  .syniptoma  have  already  supervened. 

Clothing. — Tiie  pbysieian  wlio  wi-uld  inslnict  his  patient  in 
mutters  i>f  impiirtance  in  inainiaiuiiig  eompeii^atiou  niti^t  have 
regard  for  wlial  sometimes  nppeiir  to  bo  things  of  trilling  moment. 
Among  such  details  is  to  be  inehided  Ibe  rlntliing.  All  who  have 
mneh  experience  in  the  inaiiagiTnerit  nf  cardiopitlbies  eoine  in 
time  t(i  realize  ihi'  inlluencc  exerted  by  varying  ennditicina  of 
blood -press  11  re.  The  reason  "f  i  aie  niiinV  sueeen:*,  as  eonlrafltcd 
with  annllicr"s  failiiri",  in  tlie  tri'atita'iif  of  lii-arl -disease  is  often 
fonnd  in  tIic-  eUise  alteniii>n  be  jiays  to  undue  rise  of  blood-pros- 
sure.  Take,  for  example,  an  ordinary  ease  of  milnil  stenosis. 
Without  any  recognisable  elninge  in  the  enrdiae  condition  or  in 
hi.i  daily  eondnet.  a  p.itient  will  Ik>  eonscirms  that  his  breathing 
bi'eomr*  euibari'a^M'd  by  ctTort*  usually  pul  furtb  witboot  any 
dueb  effwrt.  lie  coiisults  bis  in<-<lieal  adviser,  who,  fauiiliur  with 
the  ease,  discovers  by  Ktiidyini;  the  |jnlse  and  state  of  the  venoiia 
circulali*in  ibal  (here  irt  unwonted  lenslon  in  the  artcriid  svhteni. 
[le  timls,  fiirllK-rniiiiv,   ibiil   llicre  ii  cuiif'ti|mlion   perbairs,  and 
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knowing  the  infliiciK^r  nf  this  condition  over  l»Iood-prc*»iiro 
Uiroii^ii  th«  eplam-hnics.  he  adminiHters  a  mercurial  pi!I;  tension 
witbiii  the  uMomvii  and  artt-riul  svstoui  \»  lon'crcd,  uihI  tlie 
patient's  breathing  returns  to  its  iuiuhI  Rtnt4>.  A  teiidenvy  to  pnl- 
pitittiuD  in  a  case  of  aortic  ivgurpitation  may  be  wbollv  fhio  to 
iiirn.'jisud  (.■.npiliurv  ritsiislaiicv  and  be  ri'lifv«<l  by  the  udminifitra- 
tion  of  a  vaso-dilfttor. 

It  is  because  of  the  effect  on  blood- pressure  produced  by  a 
juitient'i*  ninniiCT  of  drc»»  ihut  ihe  iiiuttcr  of  clothing  boix>mvs 
imprjrtaiit,  and  niny  innk<>  for  or  again»t  the  t^tabliiihnienl  or 
preservation  of  compensation.  Cardiac  snfferera  are  often  Tery 
sen.titivi-  lo  rbe  cold  mid  to  onddcii  chiiiiiicf  of  weather,  partly  on 
account  of  a  rheumatic  dialhe»iA  and  purily  ln'<rnuw!  of  ubij^iKh 
cutaneous  circulation,  as  in  mitral  stcnoais,  or  of  relative  arterial 
nnieiitin  in  aortic  diHCii^r.  Wool  ishouhl  tbercforc  be  worn  next  to 
the  skin,  and  during  HonHouH  of  low  t<>ni[K'rntnre  the  bands  and 
foet  must  be  kept  warm  l>y  heavy  not  too  lightly  fitting  gloves 
and  shoes.  It  is  well  to  have  the  latter  coii»truet«l  with  cork 
soloj).  and  in  very  coUl  weallier  overslK^ies  may  1)0  a  neoft«ity. 
Outer  ^rnients  should  not  only  t)e  warm,  but  thev  must  not  be  so 
heavy  as  to  tire  the  wearer.  It  i»  very  iu)|Kirtant  that  the  elothiug 
does  not  constrict  the  veseels.  This  applies  to  sho<'s,  gloves,  eol- 
lant,  bellK,  and  wniiflbiinds  in  the  caw  of  maW,  and  to  garters, 
corsets,  and  tight  dresses  on  llie  part  of  fi'Tualen,  ('onslrietion  of 
the  extremities  tends  to  raise  blofKl-pressnre  as  well  as  to  nieehan- 
ieally  imjK'dc  circnlHtion.  and  j^honld  lie  corrected  in  every  case  of 
rahiilar  disease.  Harm  ii>  chidly  done,  liowt'ver,  by  gannento 
that  constrict  the  (^hest  and  abrloiuen.  A  woollen  unden-eat  that 
has  bcconie  sbrtinkcn  until  nneoiuforfjibly  light,  an  overcoat  that 
is  outgrown,  and  can  ho  buttoned  only  with  <Iin)cuHy,  is  iu  a 
measure  at  least  injurious  in  the  same  way  an  is  a  too  tight  corset. 
Not  only  are  respiratory  inovenicntM  baniperctl  and  venous  cireif 
latton  retarded  in  conse(|nence,  but  the  hypertrophied  and  there- 
fore comju-nsated  heart  is  more  or  less  compressed  and  restricted 
in  ita  mo^Tnents;  abrlouiinnl  viseern  arc  engortrod  and  displaced; 
the  play  of  the  diaphragm  is  limited,  and  tlie  evil  conse^juenees 
of  the  valvular  lesion  itself  are  intensificl.  These  effects  are 
e\'inee<l  by  increase  of  cyan*>sis  and  tibortncsti  nf  brcjith.  both  of 
which  disappear  or  lessen  when  the  clothing  has  l>eeu  removed. 
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IiiaU'iiii,  tln.TL'f(ire,  of  siispeii ding  the  Hkirts  from  the  liips,  to 
eff(H't  whU-h  ihcy  Imvc-  r<i  U-  fusli'iunl  snugly  about  the  waist,  it 
ie  prefpi'aMi'  llmt  wnmen,  iiiirik-ulnrly  slender  ones,  wear  gnr- 
nients  of  cue  \n(vc;  so  rbiit  the  weight  may  be  borne  by  the  shoul- 
ders; or  they  shoidd  r'p|ihici>  the  i>r<iirmry  covsct  by  a  corset-waist, 
tu  which  the  eklrts  vim  Iw  bui(i>in'd.  ihuit  avoiding  eonstrietion  of 
llif  wiiict.  Not.  rniiriy  tnniiihti  iigo  I  way  consulted  by  a  hidy  on 
aecoiint  >•(  altin'ks  >\i  (l\'>pii(i-«  and  i-yaiiosis,  wliieh  at  timea 
aninunlcd  even  \n  [larlial  syn<'<i|'('.  She  presented  si^ns  nf  pro- 
iioiiiitvd  iidtnil  sirtiMsiw  with  eoiiiiidcTablc  aeeondary  enlargement 
of  tlio  hriii-i  and  iiejmlii;  i-ongi'^rion.  She  wag  inclined  to  cor- 
pulence, and  to  pn-werve  her  figure  wore  a  long,  stiff  eorwet,  whieli, 
in  i'cti|ionse  to  my  itii]uii'v,  she  declared  wac  loose  and  coint'orliihle. 
Xot  eonviiici'd  on  l!ii'  |ioiiil,  I  JMl■a^uJ'ed  luT  wIli^t  both  on  ihe  btil'Q 
skin  and  untcidi'  of  ilic  cor-'^ei,  iind  thns  demonstrated  that  when 
lu-r  rorsct  was  lionki-d  jIic  aefuiilly  un-a-iired  4  inches  li'ss  than 
^he  did  next  to  the  likiti.  I  [lien  explained  at  .loitie  length  ihc 
harm  she  was  doing  iierself,  ami  aneeeeded  in  getting  her  to  re- 
form her  mode  of  dressing,  inneh  lo  lier  relief,  as  she  finbsequenlly 
aeknowk'direcl.  hi  this  in'tauee  1  am  eonvineed  that  the  syiii|> 
loms  of  eitrdiae  ^vlri'ss  tindi'r  ciunlii  Ions  of  exercise  were  due 
larK<?ly  lo  die  a<ldiiional  impediment  to  eireiilation  and  respira- 
tion oi'fasiorn-d  by  lln-  lig!iLne*«  of  her  elolbing. 

Baths. —  1  have  I'oiiTid  ill  miinerou*  instances  lliat  hirlics  with 
valvnliir  diseasi-  were  in  tin-  Imhi'  of  taking  a  seiniweekly  hoi 
bath,  and  aouir  ••(  i1i<-i:i  cijntVs.ted  to  lying  In  the  water  for 
twenty  irdniiles  or  more  hii|oiry  generally  elicited  the  fact  that 
the  batli  was  followr-d  by  a  tVclint;  of  laugnor,  even  iinionnliiig  in 
some  indtiirici's  In  iirn-^iraiion.  It  is  well  known  that  sneh  hot 
baths  are  weakcuiof;'  ro  ibe  heart  ami  lower  vascular  tone.  They 
should  In-  forbidden  ihcrel'ore.  and  ibc  patients  advised  to  eoiitetit 
themselvr-s  with  n  rapid  «iiongi'-liaili  ihiily  if  riirongth  permits,  and 
once  a  week  a  liib-batb  of  sliru-t  duration,  and  of  n  temperature 
closely  np|>ro\iTnalinc  that  of  tin.'  bnman  boily.  Milral  patients 
endure  balbiiig  les^  well  [liiui  il>>  lliose  wiih  aortic  le.-'ions.  Vet 
in  all  enspft  the  degree  of  latitude  permissible  in  the  matter  of 
baths  is  tn  be  determiiieii  by  tln-ir  ciTeel,  If  ibey  are  followed  by 
a  healthy  rejtetton — thai  is.  by  wjirrutb  of  the  nkiii  and  n  sense  of 
nist  or  well-being^lhey  are  beiieiieial;  but  if  a  cardiac  patient 
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tiiKln  hift  biitli  Wvos  him  with  cold  pxtremities  and  a  feeling  of 
fatigiip,  and  ihat  the  exertion  of  briskly  rubbing  bis  body  into  a 
gluw  oeciisiuiis  brcul}iIe!Wiie»«  ur  ]ml[>iUitiuii,  frequent  butbiug  is 
likely  to  do  hiiii  barm. 

Swiuiuiin;;.  wbetber  in  Hnlt  or  frcitli  water,  is  to  be  considered 
not  iilon«  wilb  refen'iict-  ro  flu*  tciniK-rulurw  of  lb«  water;  th«rt; 
is  the  «ibvck  of  the  sudden  plunge  or  inunersion,  and  also  the 
exertion  of  jivoiielliiig  the  IkmIv  while  at  the  samo  time  sustaining 
Ihc  weight  or  jire^wurc  of  th(-  Hitrri)iiri<ling  liquid.  Fur  lhi-*e  vitri- 
oufl  rejisiins  this  form  of  bathing  is  aiil  to  put  a  giHid  deal  of  etrain 
on  the  heart,  and  persons  with  mitral  lesion^  or  those  n-lioiw  de> 
ffcts,  of  whtitever  nwlurc.  an-  niainfjiinttig  eoiii|H-n.-<iitii>ii  with 
diffieully,  should  either  indulge  in  this  sfmrt  not  at  all  or  only 
undt>r  great  restriction,  both  of  frequency  find  duration.  It  is 
pruhiihlr  thai  many  uf  the  cartet^  of  supposed  death  from  cramp  tii 
the  water  are  in  reality  inatam^s  of  heart-failure  or  asystoHsm. 

The  Turkish  snd  Ku»siiin  btiths  iind  the  various  modificiitiuiiH 
of  the  shower-bftth  or  douche  found  at  health-rt^orta  atfeet  the 
heart  and  vascular  system  powerfully,  and  should  not  bo  taken 
by  cjirdiae  sufferers  without  the  advice  of  u  physician  who  is 
familiar  with  their  effect.*  and  eomiietent  to  decide  on  the  adrist- 
bility  of  sneh  baths  in  each  instance. 

The  saline  and  carbonated  baths  employed  for  therapeutic 
purpu.-<(':<  at  Had  Xauhcini  may  lie  left  out  of  cnnsidemlion  nl  this 
tiine,  since  they  are  not  indicated  for  individuals  whose  valvular 
defects  are  in  llic  fliifjc  of  com  (x-n  sat  ion. 

Food. — <}f  all  mailers  concerning  our  patients  none  is  no  essen- 
tial as  that  of  nourishment,  and  yet  there  is  nothing,  I  venture  to 
say,  about  which  physieiaas  of  mure  than  average  intelligence 
and  exjMjrience  are  i»t  unable  to  give  precise  and  suitable  iniitruc- 
tions.  In  works  on  dii-t  are  to  be  found  tables  of  various  food- 
stufTif  compiltKl  with  regard  to  the  needs  of  the  buman  orgunism 
under  conditions  of  work  and  re(>ose,  and  fri^im  which  one  may 
construct  dietaries  suitahto  to  the  requirements  of  cardiac  patient& 
In  this  chapter  I  ^hall  only  make  certain  general  slalenienls  that 
apply  to  the  ri^men  of  |tersona  whose  lesions  have  not  greatly 
deranged  circulatonr'  equipoise. 

Adequate  cumpcn.-tatloii  in  any  given  c«»e  implies,  nny,  neoo«- 
sitates,  the  supposition  that  the  circulation  of  the  digestive  appa- 
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ratuB  is  not  appreciably  disturbed.  The  conclusion  is  warranted, 
ihorefore,  that  tiiorc  i!=  mi  liifrpstivc  ilisonlcr  i>wond«r,v  to  the  car- 
diac niiachipf  aud  necessitating  a  corresponding  modification  of 
tho  dirt.  It  is  only  osscntial  that  the  food  be  of  good  quality,  well- 
cooked,  and  sutticivnt.  Tlte  proportion  of  jiroteids  suitable  to 
each  case  will  l»e  governed  by  the  amount  of  exercise  taken,  the 
kind  of  work,  and  the  tendency  or  not  to  ol«?8ity.  The  snnif!  consid- 
erationn  nppiv  '<^  ^'"^  ipiantity  ait  well  ti»  (lie  qualitj-.  The  projwr 
preparation  of  the  food  is  essential  if  digestive  disorders  an?  to  be 
Bvoidcd.  It  is  of  iniporliincc  also  that  meals  bv  taken  at  regular 
hours;  gluttony  is  injurious,  and  the  anioimt  of  fluids  taken  with 
meals  shonld  be  definitely  stated,  10  ounces  being  ordinarily 
Bufficient.  Patients  who  are  aniemic  must  Ik;  givtn  a  liberal  allow- 
ance of  beef,  egg*,  milk,  and  such  vegetables  and  fruits  as  are 
rich  in  iron-fonning  compounds;  those  who  incline  to  constipa- 
tion are  to  get  a  dietary  calculated  to  trorrect  the  tendency.  Tea 
and  coffee  in  moderation  mny  be  alloweil.  In  a  word,  so  long  as 
compensation  is  complete  there  is  no  indication  for  special  rules 
to  govern  the  dietary  further  than  what  would  be  required  for 
the  pR'sen-ution  of  lieiilili  in  tlie  same  individual  were  he  not 
flfflieted  with  an  incurable  malady. 

Illnesses. — Among  so  ninny  items  of  imiwrtanee  in  the  preser- 
vation of  iMiii|K?«sation  it  is  difficult  to  specify  one  as  greater  than 
another,  and  perhaps  it  is  not  wise  to  attempt  to  do  so.  Vet  I 
vi^  to  lay  particular  emphasis  on  this  point — nnmely,  no  illness 
or  indiif[H)*ition,  apparently  trivial  in  itself,  should  ever  be  so 
regarded  in  a  person  who  has  suffered  injury  from  endocarditis, 
This  is  specially  true  of  children.  In  them  rheumatism  is  so  apt 
to  bo  mu«ked  that  an  iufwtion  of  the  tliroat,  a  persistent  pain  in 
an  extremity,  a  rise  of  remperature  without  obvious  eauw,  shouM 
always  receive  careful  medical  attention.  The  intestinal  tract 
affords  so  ready  and  frequent  a  portal  of  infection  that  no  devia- 
tion from  the  standard  of  health  is  to  be  neglected  as  of  no  conse- 
quence. Far  k'tter  i«  it  to  beiir  tho  imputation  of  being  over- 
careful  and  fussy  than  to  some  day  awake  to  the  consciousness 
that  your  neglect  has  [jormitted  injury  to  visit  one  of  your  pa- 
tients, whoso  c<tmpensated  valvular  lesion  might  otherwise  have 
gone  on  years  longer.  Tell  your  patients  emphatically  and  clearly 
Ihat  A  tonsillitis,  yes,  or  even  na  acute  coryza,  is  never  to  be  neg- 
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KvuM.  Id  a  riiK'  <<f  iiiitral  (Um'iim',  partMriilariv  uf  8tcuo«i«,  an 
allnrk  of  Miiii)il<<  lirtUH-liItiii  tuav  hrvxk  <lnwn  ultrrlv  tli«  inte^;ril; 
»f  lUv  rtglit  vcDtrk'K*.  lk>  nlwiiy^  ^impiriotu  of  flight  fevers, 
whii-li  tit  ihvtM'  living  iu  a  malarial  rt^uu  mar  appear  to  be  of 
tliMl  i)aliin<;  »ik-1i  a  trivial  yd  )<i-r^i»t(iil  ritu  of  fever  has  onlj 
liMi  (ifl(-»  liirtMtl  i»it  to  1m>  an  <*iMloran)iti^  In  eaaes  of  paeo- 
iiii'uiu  am)  »lfarr  •<-ri<Hi»  affi-rtioo^  mrvliar  i^nfftners  merit  mocv 
lliHii  onliiiury  t-wrv  athl  wtrhfulntri«.  if  tlwy  arc  to  oMDr  thn«^ 
iiu>la>iia}^<tl.  This  is  paiiiciilarlr  irur  »f  jierMOs  witfa  mitral  de- 
fivi*  B<4  twly  Kv«usr  t<l  tbe  pMstttV  li^hiinf!  up  of  a  fnah  endo- 
<wT\1itis  titt  Uvatuv  tW  strain  itt  -vthieh  tbr  r^^ 
rttbjwifsl  K  rrsMXi  of  tbi*  valrntar  tut»Ucf  b 
UKAtrJ  t<v  tbr  i<>mtiM«i<-  n«^>)idjti>t«i — wkik  at  the 
nti\)i*i-  r«hl)iran<v  W  iu){<«in>l  ttin<«>ett  tbr  v^Ervt  of  ifa»  | 
iivvitK^  ><n  tW  tnxMuixlium.  If  in  six^t  a  «a!V  paratrsif  «f 
«aM>a»<<t<r  <v«trv«i  W*!*  l«»  <^iK*i».  thr  •^iiLwl  fc 
TW  t7*^»}  >  '  «>>•  t»  cripf<r.  a»il  ««br 

j^«v.^^T4M■*.  .iijti.;;  -a.  laradr.*.  y fftwl 

rtc>.  IB  all  <***  . :   -   -  ,•  _-_  (4  ralralar  -hstrntt,  i» 

U\p-  ns^i'W.  rbrwii'iw.  ik*:   *«?  *«?•' 

rATw.-'ni  -«   Ibrttf   ^iMtS^      If  :?   S-   'i--'  .1$  as 

pa;x«:>   irv    .-t^ii-^hTa.   tk«a   ijx    n>^^>3»r   mfir»ariiM   a^r  W 
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iiiuiseir  in  yrjiir  otiicc,  iiii|iiiri;  iiiiniitcly  into  the  matter  of  symp- 

t.oiiiii,  atnl  if  lir  <lni\i  not.  iH'kiMwli'ilj;i?  any  imlirialivc  of  I'iiriliac 
sl.ri'S«,  ivini'tl ics  itiHiii'iiciiif;  ilic  lii'iirt,  ilii'cL'lly  are  not  indicated. 
If  you  Ix'lons  lu  ttiat  clusn  wlio  bolifvo  no  person  «lioiiId  bo  nllowed 
to  leave  the  physician's  otiice  without  a  preseription  or  >i  dnig  of 
aoniL-  kind,  lest  forKooth  the  j>atii'nt  fancy  he  hiiii  not  received  hia 
money's  worth,  then  let  il  hi-  a  plaeeho.  An  a  matter  of  fact,  thorc 
in-L-  few  pLThiiTiw  wliii  eannot  lie  satisfied  under  such  circunifttances 
with  Mil  i\pri-ssiiiri  •>{  opiiiinn  eoiiple-l  with  smind  advice  on  the 
[Hnnts  iimlcr  diseiitiwinn  in  litis  ehapter.  t'ai'efid  impiiry  will 
iisniiily  bring  out  some  ]iernifious  hubit,  faulty  digestion,  conati- 
]iiili>m,  some  iTii]iairnir-iit  of  iipp<-rilc,  etc.;  or  there  may  be  more 
or  less  ami'Miiu.  limiu-liial  iri'itiiiinn  perhaps,  mennrrhajiia,  some 
ileviiition  froni  perfei-l  hi'altli,  whielt  piTinltted  to  go  on,  will  in 
time  exert  tnalifrn  inthience  nn  eumpensatiim.  Any  iinidi  condition 
i-alU  for  r-orri'eiiuiL.  mid  to  this  vn<\  iiifdii'iMal  trcatuient  may  he 
iiLdiciiled.  Wliiit  iin-dii'iiineiitw  iir<'  snilidile  iti  each  Jiislnnec  is,  of 
course,  to  be  left  to  tlie  jndfriiicul.  of  tlie  medieal  advijier. 

Aliliont-'h  nli^dit  dij-tni'lianceri  deiiijindini;  attention  are  often 
dejH-iuh'lit  ii]ioti  sciin'tdy  deteetiihle  disnnlers  of  circulation,  they 
lire  not  tierewarily  so  in  perfectly  eiiiiijjcusiili'd  cnscs,  mid  hence 
tlie^i-  patients  may  t;enerally  be  irealed,  so  far  as  regards  nicdi- 
eiiies,  ii>i  llicv  would  he  were  they  wholly  free  from  eudoeardial 
defects. 

Two  conditions  likely  t->  pnivc  more  injiiriinis  to  inilividuals 
with  a  valve-lesion,  alilioiifrli  conipensaled,  lliaii  would  be  the  case 
if  his  vatvcH  had  not  been  ibimai'ed.  are  ciiiistipalinn  and  llahilf-nt 
distention  of  tbt-  howi'l.  In  buili  ibej'i-  U  •i|diiiii'liiiic  irrilalion 
:itid  ■■Mri>e<iiiini  !il(i-niiion  of  hhnid-pres.in re  but  in  the  latter  the 
eifect  of  mechanical  eniToai'liim-til  npoii  the  contents  of  the  lb*i- 
racic  cavity  miisH  be  rcekoticd  willi,  I'lKrorreeled  it.  may  cou- 
tribute  imiicrinlly  lo  the  destnietion  of  heart  adenuaey,  to  say 
nothing  about  the  ])iitipnt's  dii^etunfort  in  Ihe  way  of  poHtpnindlal 
broathlessnci's  in  tiiilriil  nitd  fcmlency  to  piil]dtntinn  in  aortic  dls- 
eaue.  Ilolh  disorders  of  dii;i'stive  function  tend  to  impair  iho 
appetite,  give  rUc  lo  neiiralL'iiifJ.  anuiuia.  eoldnesi*  of  the  extrem- 
ities, and  many  oilier  piicuoinena  of  mi  to- infect  ion.  iforeover, 
tbitnlent  imlicestion,  probably  tlin>ii;;li  the  absorption  of  loxinoa, 
18  a  frciiuent  cause  of  ilerangcd  cardiac  rliythm.     This  not  only 
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annoTH  or  even  nkrius  tlic  patient,  but  it  may  <'ven  lead  to  the 
liovi'lwiHiioiit  of  <lilalaTion.  It  is  for  tlio  rolii-f  of  sufh  disturbing 
fat'Iors  as  these,  therefore,  lliat  drugs  tiiid  (lieir  legitiiiintc  u«!  in 
the  niiiriiififiiient  of  conipotisated  eardiopatbios.  In  most  cases  tlie 
spct^io^t  and  snrcsl  relief  is  lik^-iy  to  be  afforded  ljy  a  mc-rcurial, 
a  g:rain  of  calomel  in  dividt-d  dosei>,  or  5  grains  of  bine  n\»si,  fot- 
lowod  next  morning  by  a  Scidlitz  powder  or  a  glussfitl  of  9omo 
laxative  wntor.  Cast^ara,  aloes,  rbnbarb.  podopliyllnni,  «tc.,  pan- 
creatin,  ox-gull,  nitrohydrochloric  acid,  eubgallate  of  bianinth, 
hhIoI  or  fialoplivn,  napbtbol  jirepiirutionic,  etc,  alone  or  in  varioits 
combinii  I  ions  and  with  wliieli  tlic  reader  is  duly  familiar,  arc 
ser^'ieealde,  and  will  generally  afford  relief. 

Only  when  gnstro-inteotinal  disorders  occasion  persistent  de- 
^aIl(^.•Inent  of  onrdiac  action  are  di)^talis,  stropbanrlui*,  cailfiuc, 
cnnvallaria,  and  sparteine  to  be  preseribed  in  this  claaa  of  oases; 
oven  then  tho  remedy  is  to  be  witbdruttTi  so  soon  as  the  arrhylh- 
iiiin  or  a<'(K;kTaliun  of  the  pnlse  Ims  btvti  corrected.  Temporary 
palpitation  or  vertigo  on  the  part  of  aortic  patieiitJi  may  generally 
be  removed  by  minute  dose«  of  glonoin.  jJJt,  to  yjj  of  a  grain  at 
intervals  of  two,  three,  or  four  honrs,  either  alone  or  in  conjunc- 
tion with  3  to  5  drops  of  digitalis.  When  compensation  has  been 
seriously  tlireateiiod  by  cardiac  overstrain  or  some  other  disturb- 
ing faolor.  digitalis  and  i<trychnine  may  be  needed  in  addition  !■> 
rest  and  restricted  diet;  but  in  all  snch  instances  rest  in  bed  for 
a  few  days  is  unqticationably  the  agency  of  greatest  value,  nnd 
mhoidil  he  rigidly  enfon'cil  nntil  the  period  of  danger  is  past ;  not 
until  then  is  the  patient  to  be  permitted  to  resume  his  usual  mode 
of  life  and  to  return  to  bis  wonted  exercise.  In  this  class  of  cases 
"  eternal  vigilance  is  the  price  of  safety." 

Change  of  Climate,  with  Special  Reference  to  High  Altitude 

The  ijucstion  is  so  often  asked  whether  a  patient  with  hellrt^^is- 
wi«e  should  go  to  Colorado  or  make  tho  jonniey  over  thft  moun- 
tains to  California,  that  it  seems  Iwst  to  discuss  this  subjcet  bore 
when  cousiJering  those  conditions  that  make  for  the  prcservntion 
of  comjM-nKnt ion.  It  is  ipiite  generally  ihe  opinion  among  medi- 
cal men  that  the  osiatence  of  a  valvular  lesion  contra- indicates 
residence  in  elevated  climates.  This  is  too  sweeping,  as  jihown  by 
clinical  observation.  My  medical  friends  in  C-olorado  assure  me 
that  tJicir  patients  with  vaU-uIar  disease,  of  whatm'er  kind,  suffer 
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no  more  iDoonvenienee  from  tlicir  licnrt-lcsiona  in  Denver  or 
Colorado  Spriiijjs  tlmu  du  jitTfloiis  siuiiliirlv  iifFeck-il  at  lliu  seii 
Il-vu!.  Mori'ovcr,  Itcgiianlj  in  an  c'laburaie  wurk  on  the  effort  of 
Hugh  ahitiidu  uii  ihe  heart  and  circulation,  expresses  the  opinion 
that  eardiae  lesions  jfr  se  do  nitt  eontni-indieiile  rt-aidcnee  in  tlie 
nuinnlains  when  this  is  necessary,  and  ihat  aside  from  tlie  disconi- 
f()r(.  of  U'coriiiiif;  aeciistunied  to  the  liiph  altimdc  individnids 
atHicted  with  lieart-d iiwiisc  do  imt.  (■xpericnee  )H.-nnaiie[it  hnnn. 
Ne'Vi'i'thi-Ii'si^,  lie  winild  ti"f  advise  residi-iiee  in  siu'h  a  cliniale  fur 
a  ejinliiipiiili,  siiii'L-  there  Is  nutliiiig  in  his  dii-casc  ealUnf;  for  sneh 
a  cliinalic  treatment.  Tiiis  npinion  imjirciigcR  me  an  too  hroad, 
judniiis  from  the  exjierienee  of  some  of  my  cardiac  palients,  I 
liiivc  kiKuvii  iiersiiiiN  with  tjiitral  and  jmrtie  repnrpilation  lo  visit 
Colorado,  and  there,  at  tin  eh'Viitidii  nt"  (i.DOU  feet,  in  inki-  eonsid- 
enihle  exercise  wlthont  discomfort,  and  apparently  without  harm. 
Olliern  with  vasi-idiir  mid  eardini*  dctrcin-niTiim  have  fonrid  llio 
Slime  to  he  Iriie  with  tlieiii,  anil  in  fael  ime  genrleinan  was  aetii- 
nlty  able  to  walk  with  mure  eneu  nt  7,000  feet  than  In  Chicago. 
On  Ihe  other  hand,  iny  patients  M-lm  were  nut  aide  to  endure  high 
altitude  were  snffcrers  from  Triilrnl  stenosis,  aortic  stenosis,  and 
mitral  ineoiiipeleiice.  wlii'Ti  e(im|ilii'att'd  hy  jierivardial  or  plen- 
rilic  adhe^irmr^  'Ihese  eases  were  all  reported  and  discussed  hy 
nie  in  a  ]ia]K-r  hi-furi-  fjn'  Amcrii-iui  fliiiinlulc]t;ical  AssiH'ialii)n  in 
18!il),  and  will  Ik-  fi'und  in  rhv  Transaetiuus  of  that  year.  Singu- 
larly enoupii,  Pr.  Sewidl,  •'(  Iteiiver,  in  iliscuNsinK  my  paper, 
stated  that  al  ilmt  very  time  he  had  under  obseiTalion  in  Denver 
a  female  with  i>ri>ii(innecd  mitral  (iti-imt^is.  who  iiiid  fnnnerly  Lcen 
uinler  my  care  in  diieap".  and  who  was  able  to  I'lidnri'  tin-  eleva- 
tion, not  only  of  Denver,  hut  also  o£  Cripple  Creek  situated  at  an 
altitude  of  ahout  l:i.ll(i()  fert,  She  died  a  year  fiubseiincnily,  I 
unilerntand,  and  I  have  nften  wnudrred  if  her  residence  lit  that 
elevation  did  not  aid  materially  in  shortening  her  life, 

Aa  the  discussion  nf  thooriei*  is  foreifm  to  the  sjiirit  of  this 
Work.  1  sliall  ni>t  discuss  al  lelit'lh  tlie  ennsidernlioii!^  wliicii  make 
ine  conclude  that  vesidenee  In  liiiili  altitudes  is  likely  lo  prove 
injurious  to  persons  having  stetiosis  or  rejrnrjiitiint  lesions  com* 
pliciiteil  hy  pericanlial  i>r  pleural  adheriiiUH.  Stdliec  it  (o  say 
that  the  clTi'et  of  a  rarefied  almf>s]ihere  is  acceleration  and  small- 
nc33  of  ihe  pnlsc,  togtlher  with   inci-cnsc  in  iho  depth  and  fre- 
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i|iiciipy  of  iJit'  rcwpiriition*,  flip  dtipppc  of  this  cfFrrt  Jeitetiding 
vi  fnurM-  njiiiii  llii-  tii^yiTf  iif  Ihe  Mltitudv.  The  blood  Sows  to 
the  heart  more  rapidly,  and  if  there  ie  an  ohstniction  at  one  of  tbc 
oriiicfi»,  this  act*  ns  a  Itirriur  to  th(>  rapid  and  vasv  passage  of  the 
bl'Mid,  whii^h  tends  to  acciimiilftto  iMiok  of  the  hindrance.  In 
mitral  or  aortic  aicnoBiH  ihia  would  he  in  the  hinga  and  right  heart, 
and  Iien<i^  ^vmptoms  dtiu  lo  this  eiigorguiriunt  arc  likvl^'  to  result. 
If  ndhe^inii-(  exist,  rhcv  intcrtfrp  more  or  less  with  the  expauBion 
of  the  thorax,  which  takes  place  in  high  dimates,  and  consequently 
they  otiglit  to  hinder  that  adjuMtiueiit  to  altered  conditions,  which 
is  essential  if  one  is  to  hee^ine  aceiistomed  to  a  high  attitude. 
Ftii-ther  reflection  and  obsorration  since  the  pnhlicalion  of  my 
puiRT  on  this  »ubj<Tl  huve  IhI  mc  to  the  iK^licf  thai,  probably  all 
or  nearly  all  individuals  with  valvular  diseaaea  can  endure  an 
altitude  of  li.noO  to  lOJJOO  feet  without  injury,  provided  they  do 
not  lake  mui-h  exercise,  lintil  they  have  grown  accustomed  to 
the  rnretieil  air  lliey  should  not  walk  at  all,  but  remain  in  bod. 
At  least  such  is  the  opinion  and  advice  I  give  when  consulted 
on  this  iniin)rt8nt  (|iieslion.  Finally,  it  in  probable  that  iimeh  of 
the  dyspnii'a  and  jialpiiation  complained  of  by  M)rae  at  high  alti- 
tudes 18  due  in  part,  jwrliaps  largely,  to  the  fact  tliat  in  the  moun- 
taitis  rhe  walks  are  not  level.  Hill  rtiinliiiig  is  trying  for  eurilio- 
pallis,  even  at  the  sea  level,  and  at  an  elevation  where  llio  air  \» 
tliin  such  ail  e.\ertioii  could  readily  jirove  doubly  injurious.  The 
phenomena  of  inoun tain-sickness — that  ia,  nwh  of  blood  to  the 
head,  with  vertigo,  anil  even  nausea,  or  in  extreme  cases  bleeding 
from  the  nnstr  and  ear.* — are  liable  to  attack  healthy  persons  at 
too  high  tin  alrilude,  parlieularly  during  physieal  exertion.  In 
their  milder  degrees  they  may  affect  cardiopalhs  in  transit  to  and 
from  the  I'acitic  coast,  but  apart  from  thcM-  unpW<>ant  symptoms 
pfttient-1  who  remain  at  rest  in  the  cat  need  not  apprehend  i^crioiw 
reaulta  even  in  passing  the  loftiest  points.  When  vertigo  or  a 
tendency  to  syncope  is  exiH-rienceil,  relief  u^iuully  follow*  the  ad- 
niinistrati<m  of  a  <lilTu.-<il>le  stimulant  and  tJie  assumption  of  tlie 
pocumbcnt  position.  Xei-ertheless,  caution  would  suggest  the  tak- 
ing of  the  le«8  lofty  roule«. 
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1 1  liiifcri'ttr'l ) 

II,    CoWi'KSSATIUX    lllCl\a  IMl'EHFECT 

A  WAXT  of  jjerfi'ft  cunii>eusatioii  niav  Imve  eillier  one  of  two 
cxplamiliitiis.  It  may  Iiuve  ut-vt-r  bcon  iidcquatelv  Jeveloped  after 
tin?  mibsiili'ticrf  iif  tln'  HCiilK  jirori**  that  loil  to  the  valvular  luia- 
chiff,  or  liaviiiy  ln-rii  inicc  I'sialilislicil  il  may  be  ilcstrnycd  in  cou- 
»t'ijin-iK'ir  iif  a  viirrcly  of  caiiM's.  In  tlic  first  instance  liie  develop- 
im>ril  >>t'  i'iiiiijil(-lL'  ciiiiijii'nMilii-ii  iiiuy  In-  riii|wsaible,  owing  to  the 
PSK.'iir.  iif  ilii-  i!atnii;;i-  nn^tiiini'il  l.v  tin-  \'alvi\-*,  in  (.'onwi|iic-noe  of  de- 
gc'iiL-nui"!!  'if  llic  iiiyiicai'ilinin.  ur  nf  thu  L-ocxislcnL't-  uf  c-oniplica- 
tion*  or  C'ontlilidiis  ri-^iilinj:  in  ihi-  palicnl's  fcnipfninnjnt,  onviron- 
niciit,  etc.  Ill  such  a  caap  tlif  cinirse  uf  the  diHca»e  is  gpnorally 
tiHi  -Imrt  til  nilnill  of  its  liciiiit  lin.mL'lLt  Into  the  catL-^^'ory  of  (rhrunic 
vahiiliii-  iilTi-i-liims.  l-'or  lU>-  sanii-  ivji-'in^'  a  liing-oi.iititiiii'il  niain- 
teuuncf  III'  niiiiiK'n-iat!i)ii  nia\  lie  iinpon^ilile  aflfr  it  lias  once  be- 
come L'stalill>-licil.  In  many  i-aws.  however.  Il  i*  iiiiHsIhle  to  arpeat 
the  duwnwaril  Icndcncy  anil  rf'sloiv  lii-iirt-iiowi^v  whi-n  the  injnri- 
ous  inliiiciM'fs  an*  iliscovcrcil  and  nniiovi'd.  If  tlieso  cannot  ha 
roiiiovrd.  llicti  tlicir  liaiicfnl  cITrct-i  must  be  rontitcraolcil  by  ail 
tho-ic  lln-i-a|K'Uiii-  tnca-iiri--  uliii-li  ari'  ill  nnr  di>[insitl. 

In  ill"'  n)ana;;i'niiTil  ■<!"  i-i>iM|ii-ii.-iilril  Viil\  ular  iliscMse  ibi-  pliysi- 
cian  rrimlncN  a  lb■f^•n^ivl■  raiii|i!iifin,  wi  in  n|n'al;,  wlitirt-as  when 
{■iini|ii'iisalioii  liaw  faili'd.  lie  i*  ciillril  on  tii  waj^-  an  at'tlvu  otTcnsIvo 
warfare  ii};»irist  all  tlmsc  fnrce.i  tliar  arc  .slrivin;r  to  ih'Mlroy  Iiis 
patient.  His  .■«iii'Cf'^-<  di'tn-nds  nnl  only  ii]"jii  ilic  skill  with  whii^h 
hie  thonii)cutic  wi-apons  an-  wielded,  hnt  also  npon  the  pr(K:i«ioii 
iif  hi-i  ordiT:*.  and  the  railbi'iilrn-.vs  «iili  wliii'h  ib.-xo  iire  fxwutcd. 
The  trcaliiicni  uf  vahiiliir  di^-i^aM-  in  ibis  siajjL'  rci|nirc's  also  lUtcii- 
tion  tn  dptailft  of  daily  life,  no  mnller  luiw  trivial  they  may  appear 
tu  be,  and  ibe  recognition  of  ei>iii]dii'alioti-<.     .MnreuVcr,  tlicro  are 
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few  patiouW  in  wliy»e  environment  infliiencea  do  not  exist  wbicb, 

if  iHTiiiitted  to  go  on,  will  not  act  uiifiivoiirably  and  retard  the 
restoration  i>f  nilei]iiiit('  foiiiin>iisnti»in.  For  ibis  resHon  thcMs  must 
U.'  iisi.'rrlaiiieii  ;in(l  removed  so  fur  ns  is  possible.  It  ia  plain, 
rlierefore,  ihat  tbe  (irojier  Miniiitgeiiient  of  Umse  <:»M^  troiisiiits  in 
itiiicli  more  thuii  llu'  nicre  mimiiiislratioii  of  bearl-tonica  or  other 
iiinliciniil  ri'iiii'ilii-s.  Tliiil  bij;lily  gralifving  results  follow  sncli 
strii'l  iiiiil  cari't'ul  iiiiiimyerm-nt  is  sbown  lij'  ibo  narraiioii  of  llu? 
next  thrw  (-necfl. 

Misa  N',,  referred  bv  Dr.  Minor,  of  Ashcville,  N.  C,  was  first 
seen  bj  nie  in  .liilv.  IHDS.  Sin-  had  .«|K'iit  tlio  |)receding  winter 
In  Asbcvillc.  aiid  bad  tbi're  snught  medical  advice  in  the  early 
part  of  aiinuiH-r  beeanse  of  increiieing  diffioult^-  of  brcutbing  in 
HiilkirifT,  lb<'  uliiiiiiti-  bciu;:  2,1*00  ft-i't,  ami  the  natnro  of  tbe 
gnmiid  liillv.  Tbe  winriT  iniijieLlijiiely  previous  bad  also  l>een 
|m!^<ed  in  Aehvville,  but  without  bcr  baving  notici-d  th<!  aanie 
.•<biiriiK'«s  iif  iirealb.  She  yavc  ii  liistnrv  of  intlnmmatorv  rlicn* 
liialiMii  tlirre  years  liefore,  and  a  year  and  a  half  before  of  an  ill- 
ness wliii'li.  jiidfjiiii;  from  ber  awivunl,  iinisl  have  been  an  inflam- 
niution  of  a  wt-ron^  iiu-nibnine  wirliiii  llie  tliorax.  Her  ago  wm 
twciily-twii.  Her  [>iilsi-  WHS  miicli  aiveliTated,  12"  nr  inor<-,  rf^gu- 
bir,  ami  eipiiil.  'I"lie  iiriUli.-s  were  irdeitiHtons,  und  ibe  abdomen 
was  dislemled  liy  llie  pt'eally  engnrped  liver.  The  brosd,  fairly 
I»iwerfnl  npex-lH'iit  was  found  ininu'Vjibly  tised  in  the  sixlb  inler- 
eu^lllI  ^piiee,  uvnr  llie  iiiili-riur  iiNilIiiry  line,  and  gupcrlieial  car- 
diae  dulliess  extemli'd  siiUK'what  iipyuiu!  llie  riglit  slernal  iiiiirgin, 
iipHiird  to  rbe  tlu'rd  L-.islal  eartlhiLT-  and  at  the  left,  almost  t«  tho 
maiiiillary  line.  Tiu're  was  an  intetise  bluwinj^  systolie  apcx-mur- 
uiui'  iraii-niittril  t"  tlu'  left  and  acentupaiiying,  not  replacing,  the 
fir.ri  sc.uml.  llie  piiiinunie  second  jioiiud  being  very  accentuated. 
I'lmn  anseultatinii,  line  eracl^Uiij:  rales  were  defected  Jnring  in- 
i<piriilii>ii  abuif:  ibe  upper  ami  left  Imrder  of  prnxmrdial  dnlne^. 
ami  iipiiu  llie  ariii^  bciiij:  raisetl  and  lnwen'd  a  creaking  sound 
eould  lie  pbiiidy  beard  at  ibe  superior  bontidary  "f  ilulnes.t  on  the 
sfernam. 

In  this  case  it  was  miiTiifi*.-*ily  nui  -•>  mueli  the  niilral  leak  that 

waa  itcrious,  as  it  was  the  Rxation  of  the  left  ventricle  that  was 

preventinj;  the  mainleiianee  of  emiipensaliim.     Moreover,  it  was 

rcsL'OU   that  digitalis  aiul  similar  n-medies  could  exercise  but 
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limited  coutrol  ovi-r  the  Iiciirt,  since  only  sHgLt  if  any  reduction 
in  llie  (lilataliuu  of  tlie  k-fl  vt'iitrit'le  was  possililo  b_v  reason  of 
lilt'  rt'i-lriiiniiif;  udlitsiuns.  Effi.TlB  liml  to  be  ilircfteiJ,  tli<.-rt-fcire, 
to  lesMPiiing  the  resiatuueo  residing  in  tin;  congested  portal  system 
and  at  slrenjilhening  the  right  ventricle.  The  fiimier  was  to  be 
aceoni|ili«hc'd  by  jinrgativi-s,  toiiie  doses  of  digitalis,  and  tlie  re- 
iniival  iif  all  cuisli'icling  i-lutLirif: ;  the  latter  by  tliose  same  means, 
i-L'- en  forced  by  abslairnug  from  too  much  |)liysical  exertion,  and  if 
iiecii  I)'-  by  rest  fnjiii  nil  exereise.  Aeeordiiigly  the  patient  waa 
ti.ild  lu  give  ii]j  iK-r  cor'sft,  wbleli  she  did,  to  lake  an  aperient 
water  daily  before  breakfast,  and  thrice  daily  15  drops  of  tincluro 
of  digitalis.  Stair-cliiiibiiiK  whs  furbiddeti.  Hireetions  regarding 
the  i|nantil_y  and  kiiui  of  fooil  and  the  anicmnt  of  IJiiids  were 
addi-d.  The  degreL-  of  iniprovetnont  waa  so  insignitieani  during 
the  next  few  weeks  Ihut  at  Ieng;lli  absolute  rest  in  bed  was  advised 
and  acted  njion.  Then  bi'iirtil  became  at  <iiiee  ajipari'iit  in  slowing 
of  the  pulse  and  diminution  of  duhiess  over  the  right  heart.  The 
liver  also  began  to  shrink,  urine  grew  more  abundant,  and  tedema 
disapfieared.  After  five  weeks  of  enforced  rest  the  patient  was 
perniitled  to  grudtndly  rcsiunc  Iicr  ordinary  mode  of  life,  except- 
ing (but  she  was  not  allowed  lo  go  out.  All  this  time  iligitalis 
or  slrojihanlliiiA  was  continued  in  aljont  the  same  dose  (15  drops) 
of  the  one  and  HI  drops  of  the  latter  thrice  daily,  with  exeeji- 
tion  of  every  sixth  day.  when  it  was  omitted,  Apcx-impuisc  grew 
somewhat  stronger,  but  never  allereil  its  position  in  the  least;  the 
marked  change  was  in  the  right  ventricle  and  liver. 

.\ffer  a  few  weeks  longer  of  sncli  m)iriag(-mi-Mt  it  was  decided 
to  ir_v  llic  elFect  of  n  course  of  Naulifini  balhs.  They  were  given 
in  her  home  and  not  at  my  rootii«,  as  was  then  the  rule  with  pn- 
ticnt."  whom  I  subji'dcd  to  thi!<  In-almi-ut.  Wliclher  because  I 
eonhl  not  watch  tln-ir  I'lTcct  a-  chiscly  in  this  way,  m-  on  uccnunt  of 
the  hamiH-ritig  clTi-cl  of  llie  iidhe.sions  (_  [  believe  it  was  the  latter), 
the  buthfl  did  not  produce  a  beneficial  effect.  Heart-rate  increased 
and  showed  a  tendency  (u  tinslcailiness,  dulness  to  the  right  be- 
cunie  inereascil,  aucl  the  amount  of  urine  diniinisbcil.  Tlicy 
were  discontinued,  tlioreforc,  and  no  permanent  harm  resulted. 
Considerable  ditlicidty  was  experienced  in  getting  this  patient  to 
give  uj>  her  candv  nud  obey  instructions  as  to  diet;  but  the  habit 
of  making  her  furnish  me  with  an  account  of  what  she  ate  uud 
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(li'aiik  iiiially  oouvincwi  her  ihiit  I  wii«  in  oiiniMt,  nnd  now 
olK'diurioi-  to  onlers  is  all  that  can  be  desired.  In  tliis  case  nien- 
stnialion  is  too  |>rofui«;  and  somcwliat  irrepnkr;  so  that  she  baa 
betTi  instructed  to  remain  in  Ix'd  dnring  her  menses,  and  hydras- 
tin  liydnx-hWate  is  sometimes  administered.  DiiriiiR  the  siimiiior 
of  1S9!)  her  health  was  quite  satisfactory,  and  she  was  ablo  to 
enjoy  ti  number  of  oiUitifn  with  friends  without  very  irkM>mc  re- 
atrictinn  on  iier  plf-asnrea.  She  has  been  »'ery  stibject  to  annoying 
pains  in  her  shoulders,  but  C8|iecially  in  lier  diest  beneath  the  stcr- 
iiiim.  »iid  upon  several  sneii  oceasinns  ihere  has  been  a  oireuin- 
scribed,  faint,  yet  distinct  friction  directly  above  the  superior  line 
of  Mirdiac  duliic's*,  which  was  taken  to  indicate  a  frosh  lighting 
up  of  niediaslinitift.  'I'huT'  attacks  have  jcunerally  yielded  to 
counter- irritation  and  anlirhciiniatic  rpniedies. 

Towards  spring  of  IflOO  her  condition  bcgnn  to  run  down 
slowly  but  surely,  and  pomplaint  of  '*  rheumatic  pains  "  was  fre- 
quent; the  pulse  quickened,  and  her  fle«h  grew  flabby  and  cold. 
She  consented  to  oiiler  a  hospitnl,  where  her  1erii|>orature  could 
be  carefully  watched,  as  the  possibility  of  endocarditis  was  enti-r- 
taiucd.  Tcui[>eraturc  remained  subnormal,  however,  rather  than 
febrile.  Her  urine  wns  nilleclcil  and  eMuuinod,  with  the  follow- 
ing resuh:  Total  amount  in  iwenty-fonr  hours,  6C()  cubic  centi- 
iiiclres;  sjK'citic  gravity,  ].(I2S;  urea.  3  per  cent;  23  per  cent  of 
albumin;  numerous  h_valine  and  g;raniihir  ensts.  .Viiiiiial  fotid 
was  withheld,  copious  draushts  of  water  insisted  upon,  and  citrate 
of  potash  was  administered,  topellier  with  iimdenite  doses  of  fox- 
glove in  tincture.  A  wcnik  later  the  urine  amounted  to  2,500 
cubic  centimetres,  had  a  specific  gravity  of  l.Oi;!,  urea  1.3  per 
vent,  neither  albumin  nor  cexl*.  This  must  have  been  a  mild 
nephritis  and  not  merely  congestion,  since  the  kidne,ys  reiiponded 
so  well  to  the  free  intake  of  fluids.  As  was  to  be  expected,  the 
patient's  condition  improvtHl  rapidly,  the  pnlsi?-rate  dccrCMod 
strikingly:  and  two  weeks  afterward  she  returned  home.  It  is 
now  four  months  later,  and  albumin  has  not  again  been  found  iu 
the  urine.  She  has  been  allowed  untma)  food  but  sparingly,  and 
has  been  required  to  drink  water  frwly  l)etween  mentis,  with  the 
result  of  Iier  feeling  unusually  well,  and  being  able  to  enjoy  ft 
moderate  amount  of  walking  ugain.  This  lady  is  an  invalid,  to 
be  sure,  who  has  to  lead  a  restricted  existence;  but  she  is  able  to 
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iittoiid  matim'es  ami  wocitil  fiiiictiijiiB  of  a  qiiiut  kind,  in  fine,  to  get 
a  giKiil  ileal  of  t'nj(\viiii'iil  inil  i>f  lift-.  Sin;  ciiiiiiijl  (;iil(;rtairi  tliC 
liojK.'  of  btruiLiiiif,'  ji  will'  and  itiuilicr,  iiini  has  lici-ii  so  infi>rined. 

In  tlii^  nii*e  digit»li:(  liiiii  t)cc-ii  tiikcii  ukisi  of  the  time,  becmise 
it  has  bi>cn  rf|n'Hl.fdlv  prnvc-d  li_v  rrial  ihal.  wlir-n  discanifd  cii- 
tircly  lis  iiwl  is  shuwn  after  «  fc-w  da.vs  bv  inoroasod  hrt-itihlesa- 
iiCM  jind  siibji-ctivc  an*  well  as  whjui'livi-  raiaditj'  of  tht  heart's 
action,  to  I2il  oi-  more.  '['\ir  rinclure  lia*  gr-norullv  bewi  pro- 
Mcribi'il.  uiiiiiflimcs  Mi  drnps  ■nice  ihiilv,  and  at  ullier  limes  S,  7, 
or  in  drt'iiM  Iwr.i  ur  ilirei-  liiiii-i*  ii  i.Iav.  l'|)un  u  ffw  uccaslons 
Dcantineas  of  the  urini;  ami  irclenm,  shown  by  {lining;  of  tho 
ankles,  haw  iiwfS(-i tilted  the  adm  iiii.-li'alifiii  of  tho  frcrsli  infusion 
of  Kii^'lisli  leaves,  ii  lablr'spijoiifiil  (hreo  or  fonr  fimi's  daily.  Xnvv 
and  then  eitratf'  of  iiiilii.-'siiriii  Iihk  been  nddt'il.  Snl['liiile  of  slryt'h- 
iiine  has  also  been  taken  niiu-h  of  the  lime,  an<l  whenever  ahe  has 
felt  inure  thai)  usual  weakne-'-  j^he  has  proliled  niii'-h  from  the 
coni|ioiiiid  svrii|i  of  byjio|iIu)Hi>hileH. 

She  hui!  been  dependent  on  iiiedieinal  reiiieilies,  but  no  doubt 
a  larpu  part  of  hr-r  n-iillv  gooil  miidilion  i»  owinp  to  the  excellent 
am:  she  ha;*  liiki-ii  >•(  licrsclf.  She  has  dri--«*ed  sicnsUilv,  wearing' 
a  loosely  lilting  corset-Mai.-l,  and  so  far  a.i  puMilih;  sii.'.pendiiLg 
her  skirts  from  her  shoulders.  Walkinfj  has  bei-n  done  at  a  slow 
|jace  and  for  short  ili>laiu'es,  nirc  hciii^'  raki-n  iK.t  to  walk  airainst 
a  strrmg  winil,  and  to  stop  for  rest  whenever  shortni'^.-  of  breath 
ur  palpitation  lias  been  e\perie»eed.  Ai'd'niiinp  sluir^'  has  heeu 
avoiiled.  or  when  ihal  wu,i  inipussilik'  fliey  liave  br-i-ri  inoiililed 
a  few  stairs  at  a  time,  with  freipient  piniws  lo  lei  her  hvart  ipiict 
dowu  or  !■>  recover  brealli.  Itiiriiif;  stormy  weather  ^liu  lia>  I'ilher 
reniaiiieil  indoors  or  has  driven  in  a  closed  carriiii^e  to  her  denlilia- 
tion.  Any  iiidi!«i>o.-iiion,  howev-cr  trivial,  has  ret'eivcd  iimmiit 
attention,  and  a  day  of  unwonted  fjilijiue  or  CMTlioii  has  liei-ii 
generally  folhuvi-d  by  rest  in  bed  or  on  a  eoiicli.  Her  dii-lary  ba» 
been  simple  and  nnlrilion-,  and  she  lias  not  ln'cn  perniittid  in  In- 
in  ibe  least  (■oTi«tipatr-il.  IJti  the  contrary,  she  look  an  aperient; 
water  every  rnnniinj;  for  a  year  at  least,  wiili  a  do.-e  of  calomel 
whenever  lier  liver  showed  more  ihati  onlinary  coTijrection  or  sbw 
felt  a  Belize  of  fidnej's  about  llie  waist.  Latterly  the  la.tiilivo 
water  lias  been  taken  only  every  nihcr  diiy.  Filially,  she  has  been 
reipircd  to  sec  uic  ut  regular  intervals,  generally'  livo  or  tbruc 
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times  a  luoiitli,  that  tliercly  slio  miglit  be  kept  unilcr  control.     In 
her  CB30  certninly  eternal  vigilance  has  been  the  price  of  safety. 

Master  W.  B.,  afiwl  tifihl,  was  examined  by  mc  in  Juue,  1S!)6, 
at  request  of  Dr.  John  Strtcler.  Ho  was  a  frail,  undcrsiiEcd,  pale 
boy,  whose  whole  life  bad  been  one  of  many  illneeses;  bronclio- 
pnenmonia  five  times  in  curly  chihlliood,  innumerable  attacks  of 
fever,  with  vi'iih'il  linifTui',  piiiti  in  ilii-  rifilil.  b\'[iiK*honi)riiiiii,  nau- 
sea, ami  iiTil»l>li'  ^tnniiirli,  which  hail  tti'iierally  yielded  to  calo- 
mel  and  milk  diet,  and  had  been  considen-J  "  storms  of  uric 
ueiiL"  For  11  veiir  jirior  to  iriy  vii^it  putient  hiiil  licen  under  tpcat- 
iiii'iil.  liy  Dr.  M.  AlKn  Klarr,  (if  New  York,  who.  it  was  stated,  liad 
adiiiinislercd  lironiidu  of  soda  i'vltv  night  during  the  year.  The 
mother  bad  lirnt  Icimied  of  lier  boy's  lieart-diriease  iu  April,  181)0. 
I'liiii'rit  was  very  ^uliject  m  Httai'ks  of  acute  trmsillitis,  having  but 
just  recovered  fruiti  y.>uv,  and  at  the  time  of  my  examination  had  an 
neute  eoryzH.  He  had  Ihi?  faeijil  apjioarance  iudientivc  of  adenoids, 
bi'eallieil  llinnigh  the  nioulh,  aud  beneath  the  angle  of  the  left 
iiiferiiir  niiisilhi  the  tieek  was  l\imefied  by  enlarged  cervical 
gliiiids.  \iU  elicst  was  hitig,  iiarri>w,  sunken  below  the  clavicles, 
promiiiciit  iu  iIk'  iir;ti'iinliuiii,  iiuil  exjinnded  poorly  on  inspira- 
tion; the  liiigereiidn  Were  nolieejildy  bulhnus,  but  (here  wus  uo 
t'ytinosis.  The  liearl  was  frreiitly  enlarged,  there  was  a  loud,  harsth 
systolic  aiiex-jiiuruMir  of  wiilc  pr'ij]inj;Miiou,  and  both  liver  and 
spleen  were  [jalpabli-  with  nmeh  eorroliorative  increase  of  dulne-ss, 
TIr-  little  fellow  ifnITered  frotu  i|y?piin-n  and  oeeasioually  palpi- 
lalrtiri  mi  urieeudiiig  siair^  i<v  hiirrit'd  walkiiifi;.  Uriue  was  scanty 
and  iif  lrii;b  speeilie  (travily,  i >I hei'wise  ni'safive.  Hia  apj>etilc 
was  e;<|)rieions  iligi-liun  weiik.  iintl  bowel  iiuiveiuents  Irrepillar. 

It  wa»  my  npinioji  iliul,  if  iiiurli  iuiprnvcnient  was  to  hv  at- 
tained, lliree  things  would  have  tn  be  done— Ihe  removal  of  llio 
misal  obsiniclhin,  the  di'velo|inienl  <if  the  ehest,  and  the  iiuprove- 
luctit  iif  ihe  bliiiid  eoiiditiuii.  Tlie  aderndds  (■■iidil  bavo  been 
saiV-ly  retimved  inider  etlier  mid  even  ebliirnform  skilfnily  ad- 
ministered, anil  tlius  the  tir^^t  Mv]\  taken  towards  proper  expansion 
of  the  ehe>l,  I  have  notes  nf  a  :>iiiiilaT  cimditinii  in  a  boy  of  five 
or  six,  wbieli  was  siieeessftilly  oiiernled  on  willnjut  the  slightest 
nntowiird  effeclB  ns  regartled  hi«  mitral  insnfliciency  and  with 
ultinuite  benefit  In  ili<-  cIiIIlI.  In  iln'  |in-sent  case  the  mother 
wanted  ibe  Ireatnieiit  of  the  nasal  ubsiruction  po^tiwned,  and  I 
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have  never  Ifiirnt'd  wlielber  it  has  been  done  or  not.     It  was  evl- 

ilenl  lliul  if  ilii-  lilrendv  eiiliirgc-d  lit'Hrl  was  Id  liav<?  nxuti  in  tho 
thuras  Ut  fut'ilicr  imTeii^e  of  its  comiiciisiilwry  hj-jKrrtroplij  the 
capacity  of  iLe  cliesl  would  Iiuve  lo  be  augiucnled.  Accordingly, 
his  attendant,  an  iiilelligfni  iraiut-d  uurst',  was  inslnicted  liow  Ui 
give  resistance  gyinnasiics  and  breathing  exc-rci-ies.  Tiiese  were 
intended  not  uione  to  »trcii{;llicii  his  heart  and  develop  his  thorax, 
but  nl«o  to  facilitate  Idofid-llow  by  liettvr  a!*pirati"ii  np  out  of  the 
congested  liver  and  ahilmniiial  vossels.  A  hij-hly  pratifying  expe- 
rience in  other  eases  had  already  shown  h-iw  effeulivc  and  bene- 
ficial siieh  exercises  are  in  sneb  n  condition. 

In  addition,  inijiroved  nutrition  was  eougbt  to  be  achieved 
through  a  dietary  pVIiIciI  lo  liis  bEndd  stale  and  lo  his  feeble  digest- 
ive and  assimilative  processOH.  Siari'bi-s  and  sugars  were  (greatly 
though  not  entirely  cut  off,  such  as  were  alloft'od  being  carefnily 
selcetcii — zwieback,  tiaist.  a  Hlth'  baki-d  putato,  etc.  Meat  and 
eggs  were  allowed  in  Nimlerate  iitnonnls,  ami  certain  fresh  vege- 
tables and  fruits  were  added  to  the  diet  list.  Such  medicinal 
remedies  as  would  aid  digestion,  keep  down  fcruienlalion,  and 
uiiKiad  the  [lorial  vessels  were  prescrilied.  To  the  last  end  ealo- 
inel  was  llie  drug  selected,  care  being  taken  nut  lo  pniduee  a  too 
powerful  purgative  efFwt.  Cardiac  tonics,  digitalis  and  strych- 
nine, were  a  itiinor  part  nf  the  in-itttTieiit,  being  ailniitiistcred  iu 
sneb  doses  only  as  wmdil  gradually  tone  up  the  heart.  Some  im- 
provement k'gan  III  Ih'  apparent  almost  dircclly.  but  the  family 
removeil  to  tlic  Knsl  in-ri.re  lime  was  affnrded  to  obser^■<'  Ibe  ulti- 
mate resultT-.  liifonoaliiiU  came  to  lue.  Iiowever,  .-time  xi'eeks  sidi- 
aequently  that  the  |<laii  i-f  nHiiiiiviMiient  detiiiled  was  bringing 
ftbout  ililproveiuetit.      I   louc  ni>t  seen  ilie  ]>atient  siiu'e  thai   limo. 

W.  II.  W.,  aged  ihirty-uiue  vcar^,  male,  phy«ii'ian.  eonsnlied 
mo  in  August,  isiili.  im  account  of  an  attack  of  mild  articular 
rheumatism,  one  week  previotisly,  in  right  knee  and  bolli  bijis. 
He  gave  a  history  of  in  ft  a  minatory  rbcumalism  at  age  of  nine  or 
ten.  Ill  fiflccTi  remembers  be  liiiil  shorliicKS  of  bn-alb,  and  thinks 
he  had  intcriniltence.  In  Isso  valvular  ilisease  was  diagnosti- 
cated. During  ISO.')  he  had  an  afternmui  temperature  from  9!)* 
lo  IOC  F.,  but  the  cause  was  not  discoverofl.  1  ti  December,  lSti5, 
had  a  fever  of  in;i"  !■'.  rbat  !a-Ird  Ibi-ee  <lays,  and  yiehlerl  to  rest 
in  bed  and  inilk  did.     Afterward  fell  better  than  Ijcfurc.     Ilia 
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(V'ti'litioii  wsn  ^Mxl  tlin  foltnvrinf;  irititi>r,  and  nnii)  his  nvont  in- 
naiiiinuinrv  sltHfk  Ik-  lia^  iitlcnili.il  quite  nHieliiiith'  to  an  exact- 
iii|!  (fi-iiorxl  [irHclice.  At  rlio  dale  of  my  vxHtiiinalion  there  vas 
i»li(tlit  ilizzinc-?*!  nil  wiilkinf;.  tciiii>eraliire  at  3  p.  m,  was  HD.S'^  F., 
ptilite  wafi  ilH,  eiitiri^.  fulling  tu  !I4  un  assuming  tbc  dor»al  decu- 
bitus, iinil  WHO  coDnpAlii^;  mpilhtry  jtiiUc  wafi  [>re»eiit,  and  there 
was  a  svslolip  snap  in  rho  femoral  artery.  The  broad,  strong 
ni«-xlK-at  wfiB  in  tin-  sixrli  left  iiitonpaoc,  3J  inclies  u>  left  of 
KliTiiniJi,  mill  ilii-i<-  wan  a  liiffn^pd  itvslnlip  iitipnl^  over  the  botty 
of  lic«n  In  Ifft  i.f  rlif  bfPiisilHtno.  First  sound  ut  apex  waa  pro- 
lonK'-'l  himI  tniptii'c.  *iij;i;i-»iini;  a  prpsv:<tiiii<-  niiiniiur,  whili-  the 
aorlic  Hi-ciiijit  UiiM  iiintili-ii.  In  ibo  aortic  area  waa  a  soft,  faint 
(liHwli.lic  iiiiiniinr,  rriiiir'iiiiltcd  di)win»anl  and  to  ibe  1c(l  The 
(iiiijni">i!t  wiij'  pliiinly  mi  iioriic  iii*iiflicieiipy  of  rlieunialic  origin,' 
aii<i  a  T>iill  prr^^i-niiu  iniM  rli<'iuiiiit iriin. 

Ilr  Wii-^  ;i(lvi-.i|  ■■•  L'ivf  ii[i  iiciivc-  i-scrciM?  so  lone  9*  any  trace 
of  j'liril  jiifliiiiiiiiiiiiHn  iH-r-i-iti'il,  unci  (o  inke  salipylatc  of  !toda 
wtrji  ^iiiitll  ii'it  fr'-<|ii<-nt  (lii^^fs  <if  ili;;iliili^  Tho  patient  siibse- 
(jU'iilly  I'l-ji'ii'li'I  lii-  n-isivcry  and  rcHirn  In  jiractice.  Duriup  the 
i-iiMiin^  ilii'i'c  yeniN  In-  tibinidi>iii-il  in^-iiiTnl  praclici-  and  limited 
biniself  I'l  olliii-  wurk:  he  tiioveil  I)i-<  residence  a  sliort  distauce 
Mil  iif  rlir  fitv.  mIiii'Ii  it(.-i'<'»'ifiiri'ii  tnivrllinK  to  and  fro  on  an  ele- 
vatt'il  I'lia'l.  ;iinl  llic  ji-ci'iidiii;;  "i  loiijr,  sji'cp  >lair--<  lo  llio  stations, 
lie  r-i.ii'^iilrcil  me  M-vcni!  tiuic!*,  anil  on  one  occasion  reported  an 
iiMiii'k  i>f  li!ciiiopi\>i-  fol]>'(viiiti'  siiiiic  fxcriinii,  Aflcr  tliat  attack 
I  i-niiliiinl  liii|[  tu  lii'il  for  a  U'ci'k  oi-  KD,  ami  put  liiin  on  dijfitiilis, 
atrvflmiiif,  mid  !i  vaci-ililiifdr.  lli'  miilc  fivi|iiently  experienced 
intiTiiiiltcnce  i>f  iIh-  jiii1^<'  f'^r  (lii_v:«  i>ii:i-tlnT.  ami  iitt  he  hud  some 
tlilti'Hlivc  liisMirliiini-'-  at  iIhipc  liiin'-i,  it  ivai'  ibouijlii  tbc  intermiit- 
rtioii*  Wen-  'bic  III  lliat  c'rni>f.  (In  on(.'  owji*!' in,  jii  ilic  latter  part 
of  IMi*"  or  iln-  Iji'jiinning  <4  l^-lil',  lie  was  :«nddeii]y  seized  with 
j'urirnl  syin'opc  wbili'  :ii  wi'i-k  nvor  a  jmtient  in  his  ofiice,  which, 
Ihjucvi-'V.  was  I'cii.ri-nd  from  after  a  few  day*  re!«t  at  huiuc,  with 
llie  ufc  of  iltL'italis  iiml  nitri';;lyccriii. 

At  Icnpiti,  in  .linmary,  1ini(»,  lie  cTilered  my  olHec  one  morning 
Btiyinf;  he  li;iil  jir-l  bad  a  i|iiiti>  |n-ofii>r-  lin'iiinplysi!*  wilhnnl  (be 
pmvrn'alion  of  iimi-iial  pliVfiit-jil  elTort.  Tbc  heart  was  hurried 
ami  oicasioiially  inteniiillent ;  iti*  lefl  bunlcr  was  mneh  outaido  of 
the   h'ft    nipple,    \\i-  apex   rathc'r   l«)n   rounded,   and   its   impuUe 
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not  wpII  liciinc'l.  It  was  hIbo  iiotod  thiit  a  rough  systolic  miiriinii- 
ImJ  (l['Vt'l('iii.-ii  ill  llic  imi'lk-  iirt-ji,  wliicli  liiiil  iiol  existed  a  year  or 
Iwci  jiri.n'ioiinly.  'I'lic  i-imilitiiui  was  cinisideml  vory  ihiT'iUcuiiig, 
as  the  hii>mo|)tysiB  iinintcd  to  puliiionary  congpslion  in  conae- 
(jiit'iifi.'  of  ti'iiii»iriiry  iinnli'iiiiiifv  of  tlit-  k-fl  VL-iitriclc.  The  cra- 
pliiirii'  ii'lnioiiitioti  wiiii  ^'ivi'N  l)iiii  to  ivtiini  lioiiii-  iit  oiicb  Jiiitl  go 
to  bcJ  fi>r  ail  iiLilctiiiitc  timo,  |ir(»tiiibly  many  months.  The  aJvico 
waa  aeted  lui.  hikI  ho  bcjiiiii  th«  rc-giilnr  ciiiphiyiiicin  of  siiiiill, 
thricp  daily,  diwcs  of  liiiciiii'i'  of  dipiiiiliH.  with  ■'!  j;rjiiiis  of  jiotas- 
jiiiim  iodiJo  t.  i.  d.,  and  sirydiuinc;  ylunoin  was  subijtilutcd  now 
uiid  then  fur  liif  iudido. 

lli.t  dii'tary  was  lijiht  yet  nutritions,  and  tlu'  liowpl^*  were  kcjit 
frt'c  hy  fjtloirn-l  and  other  hixalivc«.  a;-  uecaiihin  rt'(]uirc?d.  For  a 
»horl  itcriod  ho  hmi  u  H^hl  run  of  ft-vcr,  with  vii^riio  joint  iiiiins, 
which  yiohlod  l"  culiiyhitex  IIU  eardiacr  iii'litiii  was  invariably 
irrof^iliir  afti-r  hrciikfiisl.  hut  >iiili-'-i|iu-iilly  f-rvw  less  nnnoyinj;  or 
(Una]i[)('ari'd  uiilirc-ly  afli-r  Ills  iiionilnj;  (jhiM  of  milk  was  aban- 
doned, and  his  early  incnl  was  intido  iiiorp  wnhrtraiitial.  This 
imtii-nt  reniiilm-d  in  hi->l  t'oi-  four  montlis,  at  the  pnd  of  which 
liiiit'  Ills  hi'ari  WHS  foiiiid  to  have  rclracti-d  sotm-what  in  »m; 
gaiiii'il  ill  llio  force  and  eiiiic-entriition  of  Its  a{iex-heiit,  and  had 
licconie  Hotletably  stL-adler  in  action,  lie  was  then  pennittod  to 
resiiiiii.'  e\creise  very  _i;riidu!illy,  tit  lir^»l  iihniit  his  room,  and  ihiit 
by  slow  degrees  to  aecn.ii oin  liiiiiself  tu  his  ordiiuiry  haldls  of 
life.  When  at  k-nyth  he  hail  jrrown  sdile  to  j-vl  about  as  before 
his  illm'-ss.  ho  went  iiUo  iho  ('iiiuitry,  iiiirl  llii-rc,  drivinj;  about 
with  a  medii'iil  fi'ietnl,  hoon  ;rol  lo  ferliti^'  a-*  well  as  nsiiul.  Small 
doses  of  diL'ilali-i  imd  slryelmiDe  were  eonliimed  after  he  left 
bis  Ih.-i|  and  ri-~tiiiied  widkin^',  f<ir  tin-  |)iir])ose  of  iiiiiintitining 
wliat  llir-  heart  hail  iraiiird  hy  the  pri'luiiijed  rest.  Considering  the 
Hge  of  thii*  ]iiilient  (now  forty-tliree i  and  his  hislory  of  reiietited 
siihaeiite  rhoiiniatism  and  |U'obabk-  a^;.'ravati>in  of  the  emhieai'ditii' 
changes,  ihe  results  seeiiri'd  wero  liighly  gratifying,  and  illustrate 
the  ininienwe  value  of  jdiysieal  inai-linii  in  iln-  reeiindient  posture 
in  cases  of  aorlic  ref;iirj;itation  wiili  hi'e;iking  eotnpensalioti.  This 
patient  has  had  no  return  uf  liis  syniploms,  en  fur  us  I  haie 
learned,  up  to  llie  ])reKeni  writing.  Neverllielc*<,  the  prognosis 
in  not  enetiiiratrin^r.  for  nnlc^s  tin*  iloeior  is  very  ean-fid  a  final  and 
trrotricvablv  breakdown  is  likely  to  oceur  at  imy  time. 
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Medicinal  Agents, — Frmn  the  narration  of  the  foregoing  caaes 
it  booorin-H  ii]ipjiiiut  ibat  llic  ]niin'iiik'  uf  iiiHii&{^-iii(;nt  iippliouble 
to  the  stage  of  compoiisation  does  not  obtain  when  heart-power 
sliowa  signs  of  fxihiiT.  In  ihis  utagc  digitalis  or  one  of  its  con- 
geners is  gcuorallv  of  gn-at  servic-c,  and  is  often  indiH]Mta4iiblo 
for  the  remainder  of  the  patient's  life.  Foxglove  ia  incomparably 
superior  to  alt  cardiae  tonics  of  its  class,  and  should  alwa^'s  be 
preferred  so  Iimg  as  vascnlar  changes  are  not  present  and  when  it 
dot'S  not  disagree  with  llie  wtuniaeh.  The  former  objection  does 
imr  cxiMt  in  the  jounp  inul  in  some  persons  at  or  past  middle  age. 
Wlieii  tlic  tirteries  are  ^tiff  and  the  vaso-conslrictur  effect  of  digi- 
talis is  likely  to  oeeasion  injurious  rise  of  blood- pressure,  thia 
effect  eau  be  overcome  bv  the  adiiiinistrulion  of  -jij  "f  nitroglyc- 
erin every  two  or  throe  honrs  in  Ibe  form  of  n  tablet  of  requiretl 
strcngtb  ur  a  minim  of  the  oillcinl  solution.  Two  or  three  graiua 
of  an  ii'iliilc  >iill  ni\-  niiid  ii>  ii('('iitii|ili»li  the  same  purpciiie,  and 
may  Ik?  administered  three  times  n  day.  If  siropbunthus  is  em- 
I)l<iyed  in.-lead  of  >!igita!ls,  a  vaso-dibitor  may  or  may  not  be  necea- 
siiry,  ticeiinliiig  to  tlie  degree  of  viiseiilar  tension.  The  unpleasant 
effei't  of  digitalis  on  the  sinniaeb  is  snid  to  reside  in  a  free-fat  and 
certain  narcotic  principles,  the  Irritating  iiualities  of  the  drug  in 

free  iicid-i.  iiM  nf  wliicb  i lie  ri'mnvcil  wiibmit  itiijialring  its  elB- 

eieney.  The  mi'ilmd  .if  rciiinving  ibi-si-  object iomilile  constituents 
was  aunoiiiU'i<l  In  InUI)  by  Dr.  England,  llie  ebemlst  of  the  Phila- 
del|i|iiiT  Huspiial.  .\ci'iirdirigly.  *uch  ii  fai-frec  tincture  of  dijjl- 
talis  is  now  pi'i-pnred  by  sevcriil  mauufaetiirers  of  pbarmnceutieul 
l>reparati<iiit-,  uliji'h  bus  been  fnund  lu  possess  e'[tiiLl  if  not  greater 
potency  ninii  llic  liiu'liin-  I'rdiiiMi-ily  In  ii-'i'.  In  mofit  cutH^^  of  the 
liind  now  iindi-i'  ciin.-idi'raiinu  dif^iiruli-.  rr<  needed  for  its  tonic 
effei't,  not  as  a  diiirelic,  iitnl  llu'vefurc  ihe  dose  niay  Ik'  a  moderate 
onc^'i,  II),  'ii'  1,'j  dn^p-  itl'  till-  tiiii'inre  inici-,  twice,  or  tlirice  daily, 
»e  the  ease  may  Ire.  Tlie  b-iigtlt  of  time  during  which  digitalis  is 
to  k'  adniitii'^Icreil  is  also  viirlablc.  I'snally,  however,  it  will  W 
retpiirei!  fur  nniny  weeks  or  even  mnntlis;  In  grave  eases  it  may 
even  be  cuniinued  fi>r  the  rest  of  the  patient's  life,  I  am  con- 
vineeil  that  a  digitalis  Iitiidt  may  be  ae<|nired,  yet  sir  no  objw 
tion  to  this  so  Inn;,'  as  ilic  I'oniiiiued  use  uf  the  remedy  prevents  a 
total  loBs  of  compensation. 

Another  ntcilicintil  agent  of  gi'iu-ndly  recognised  value  aa  a 
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cardiac  tonic  Is  strvcliiiine.  It  fltiiiiulalps  the  heart  thrmigh  ita 
action  ciu  ihi^  curdiuc  motor  ganj;]ia.  The  »li)^ht  retiinJutivD  of  the 
pulse-rste,  which  is  produced  by  its  stimulation  of  the  inhibitory 
apparatus,  is  transient,  and  ihcrfforc  not  to  bt-  reckoned  with  in 
considering  itj*  thoraponlie  intluenw.  The  incrciitu?  of  nrtcriat 
tension,  said  to  result  from  its  stimulation  of  the  vaso-motor  cen- 
trt«,  is  so  slight  thiit  opinions  iirv  ut  varifiueo  on  this  point.  This 
cff^-cl  ]»  (^rtiiiidy  ton  trilling  to  prove  nn  ohjwtinn  to  Un  otnploy- 
ment,  even  in  cases  showing  prouoimced  vascular  degeneration 
and  cousfxgucnt  high  and  sustained  piilito-tcnsion.  The  question 
of  prim*  imjMtrtancp  is,  In  what  dose  is  strychnine  to  be  admin- 
istered i  Believing  that  if  it  Btimtilales  cardiac  contractions  in 
small  doses  through  iti«  notion  on  the  motor  ganglia,  it  ought  to 
do  this  still  more  powerfully  in  Urge  one»,  I  have  been  in  the 
habit  of  ordering  doses  that  to  many  soom  dangerous — that  is,  I 
Lave  many  tiiucjf  preseribed  ^^  of  a  grain  hyj>otlcrmically  every 
three,  and  even  every  two,  hours,  until  seven  or  even  eight  injections 
have  been  giveii  in  a  day,  and  have  continued  those  doses  for  days, 
and  even  weeks  together  without  ill  etfeets,  j«>  far  as  I  eould  dis- 
cover. On  the  contrary,  they  have  seemed  to  be  of  positive  bene- 
fit. Indeed,  I  may  say  it  never  occurred  to  me  that  the  remedy, 
even  in  these  dows,  eouhl  do  nion*  luirrn  than  occHnion  the  priuiiiry 
phenomena  of  its  physiological  effect.  As  T  have  but  rarely 
observed  twitchings  to  result,  and  in  these  cases  have  promptly 
discontinued  the  <lrug,  I  have  not  thought  to  tjue^lioii  its  Ixmctieial 
action.  In  a  recent  conversation  with  Dr.  R,  G.  f'urtin,  of  Phila- 
delphia, I  was  surprised  to  find  that  he  strenuously  obji'c-ts  to 
8uch  large  doses  on  the  ground  that  it  is  likely  to  proilucc  short 
and  irritable  systoles  instead  of  long  and  strong  contractions  of 
the  ventricle,  such  as  are  required  to  drive  the  bliHwl  onward  ener- 
gelieully.  He  thinks  that  the  iieurility  of  the  cardiac  nen-es  and 
ganglia  become  exhausted.  Ke  stated,  moreover,  that  lie  was 
gratified  to  find,  during  a  recent  visit  abroad,  that  such  e!5]H'ri- 
eneed  eliuieiuns  ns  Ernest  Sunsom  and  I.uuder-Hriinton  do  not 
exhibit  the  agent  in  large  doses,  contenting  themselves  in  fact 
with  jij  of  a  grain  three  or  fonr  times  daily.  Such  opinions 
are  worthy  of  consideration,  and  are  here  given  in  the  hope  of 
stimulating  original  ohserv'ation  on  this  jxiint.  It  is  difficult  to 
abandon  notions  tliat  have  dominated  one  for  many  years  and 
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swiii  to  bavD  tbo  Hiipport  nf  favoumblt?  <!X}ierioncc.  I  fvc]  sure 
llint  iiiidcr  the  inflm-nce  of  such  largn  ami  frequently  n>|)eatc4t 
dows  I  lin»'o  seen  ii  w<rak  licar!  nillv  iiiul  evince  sifpis  of  aug- 
iiU'iited  iiowLT.  I  Imve  (.■i-rliiiiily  known  a  <lyiiig  b«>rl  to  be  kopt 
liciilitif;  f(ir  hour.-*  uiiil  diiy^  bv  the  pombined  use  of  strychnine  nn<] 
nifrnplyct-rin  iifliT  (^in't-dy  dealli  st'L-nied  incrituldc.  There  can 
be  no  dijiibt  nf  piiTii-ni.i  liei'oiiiin^  >■■  ib-jiemlent  upon  tliia  metli* 
cine,  wtieii  Taktii  for  ii  Inn;:  ]ieriod,  ibal  they  develop  R  strychnine 
hubit,  the  fiuine  ii»  u  niurpliiiie  hiibii.  Only  the  former  u  not  m> 
Iiiiniifiil  nor  ^i*  dillinili  <>{  iitininbiiiiiicnt. 

Wliatcvcr  ni;iy  In-  llie  iinswer  ti>  llns  qnesliou  of  large  or  iiniall 
du.tiifie  in  niMi'.i  'if  ilire  nr^eney,  1  \\'oii1d  not  wish  to  be  tboiigbt 
tij  aihi»e  ihini  wluii  ciinliaf  jiowep  is  oidy  bc<;inning  to  fail  or 
ciiiiiint  bi-  will]  til  In-  i-iilirelv  eimipftenl.  In  liic  stngc.  now  eon- 
sidiTcil  ii  wfiiild  |)i'iibjiblv  siiHii'<'  \n  ]>n-!*i"ril'i-  ^  nr  at  moet  ^ 
ibriri-  diiily.     TIk-  li'ii^tli  '>(  liiin'  ib>riii;;  which  this  agent  is  to 

b niiiiiK'']   iiiii-l  di'|><<ii<[  ii|i"ii   rb<>  i-iri'mnstinii-es  uf  ruch  Vtxe, 

iuid    Mici'i-fiire   is   to   be   left   to   tlie   jmiyiiient   of   the   medical 
:Llti-l|ii;lllt. 

Thi^  viiIhc  of  ilie  nirrlu*  ei>in|ii-iindK  Um  jilrc«dy  been  stated  in 
v]i(  Ilk  lilt;  "f  iIh-  Vii-'niiii-trirtur  i-iTei-l  of  di^itiilis.  It  inny  be  said 
in  mliliiion  llmt  ilii^c  nm-nu  nn-  nfleii  biiihly  iKiielieial  in  the 
tivatnifiit  <if  iinrtic  i-ff;nrf!iliiliiiii  even  when  iligilalis  ia  not  indi- 
witeii.  'I'lii-  riii'Iirvi  ]iri-iiioiiit ion  "f  fiiilihf;  bejii'I-i")wer  in  iIr^so 
rasi-s  is  r'nni'tiiin"  "bown  by  iirtiicks  <•(  veriimi,  jiiui  iKeasionally 
by  »yne(i]ii',  in  uilu  r  ili■.|JUll^■■.  by  :i  "  pitiiii<1in^  action  of  the 
Iniirl."  In  i|ii()le  tlic  ltin^)i:i^<'  nf  tin-  [liilieiils.  Tbese  ityniptomft 
lire  an  imlii-iitinM  llmt  ai'li'i-int  ti'iKi>>n  i>^  •nil'iti'ipiiiii::  the  eontraet- 
int  f-iri'i-  of  ibc  b'fi  vi-nrrirlc,  wbii'h  i«  (■■iii:'i'i[iiiTiily  iiimbK'  1o  unc- 
(■•■ssfiilly  i'o|ii'  \\i\U  ibi'  hi'iL'litciicd  |MTl|ibei'ill  resistance.  Higi- 
fjili>i  iiiiHiiiin'-  '111-  vii;niir  of  i-iinliiic  -lyslnlc,  bill  it  aUn  still  fiir- 
iber  niisr>  iirieriiil  iiii>ioii.  ;iiul  ln'iu-i-  may  iniTniH'  mllur  than 
h-wicn  tli<-  lendeney  i<>  piil|>iijtiioii.  Ii  is  iieller,  therefore,  to  try 
llie  effcfT  nf  -^ijj.  or  it  may  be  less  of  nilrnjIyTcrin  thri*  to  four 
times  daily  for  ihe  reinovul  nr  n-ilneliuii  of  iin.lnc  vasrnlar  ten- 
sion, in  ihc  h'ljM'  that  ilu-  .■.yiiipioMis  will  ili<;:i|i|M';ir  wiihont  re- 
cinirite  In  ■liciralii'  or  *lrojiliiinlbits,  (ilniioin  stinr.ihileH  the  heart 
Hilly  iiiiliri'i'tly  l.y  eaii^iiif;  viiMi-ilihitatimi.  and  thu'i  reiiinvini;  ol)- 
"iMp-h'>;  ill  ii-  |.(ilh.  <'•■  i.i  -|ii-ak.     K\ri-|itiiif;,  lliiTL-fniv,  as  a  vaso- 
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dilator,  iiilrogl.vi'i'riii  is  niri-lv  in  liti  fiiijilnvcil  in  tliis  wtnye  of 
valvular  affoL'tiuiis. 

A  [itTiisal  of  ilin  fiiMcK  iiarnitft]  in  tliis  clmptcr  will  impress 
the  render  with  llie  great  benefit  often  durivcd  from  cathartic 
remedies,  and  llie  inijKirtunt  vnlo  plaved  by  llu'iii  in  the  ninnoge- 
nionl  of  piilienlH.  'I'lit-ir  iilility  was  Hrst  reallv  inipresficd  upon 
me  hy  the  wrilitij;.''  <if  Kn^li.sli  iniihno.  and  tu  their  Icaeliinge  1 
owe  much  of  my  ancccHs  in  the  innnujirement  of  ear(lii)|ijit,hie».  I 
i^halj  hiiv  mi>n-  In  >*iiy  on  this  Niilijri'i  fiirllu-r  on.  It  will  siiftico 
at  lliis  lime  to  iliri^'ct  alii-nlimi  ii.>  ihi-  iciideiiey  <j1'  iiinsl  vidvular 
lesions,  eepceintly  mitral  and  those  of  the  right  heart,  to  conges- 
tion of  the  vi-iiin  of  the  [ihd.miinal  viscerii  evi-n  liofuro  signs  of 
comjiensatory  dinliirhanri>  j:i-u\v  pniniiniir'cd.  Tlic^e  fmif^iislions 
cannot  he  so  surely  and  <]uiekly  rdirvrd  hy  any  other  means; 
nficTi  ihey  earini)!  lie  removed  «t  all  willi-piii  ri'i-ourse  to  purga- 
tives. 

If  all  lliat  wii>i  m-i-di'd  was  li»  iiMTc;isc  ihe  driving  fiirce  of  the 
left  vcnlrieli',  iuid  thns  t<>  |)ii.->li  ihe  vcimiiH  hlnnd  tiiiward,  then 
digitalis  wouhl  ln'  the  remeily  jwr  rj-erllmri'.  In  these  valvular 
diseases,  Imwevi-r.  lliere  is  an  iiii|ietliim'iil  In  fhi-  tliiw  of  venous — 
i.  e.,  of  the  ri'Mirn  IiIimhI  t1ii-i>ii(.'li  ilu'  lung.-  iirid  liriirt.  jli'hiiid  liii^ 
imjiediment  Ihe  eireulafioii  U'eomes  daiiiiiiid  up.  Tiie  surest 
mode  of  preventing  an  iiiiiiidaliini  U  to  iiruvidc  :in  imtlct,  and  ihis 
Ih  dune  liv  eurryiiig  otT  wuiie  of  ihi-  wiiler  of  ihe  hlimd  llirougli 
the  intestines.  When  this  has  onee  ln-cn  jii'coinplirihrd,  then  a 
heart-tonic  or  stimulant  may  In-  able  to  reinslsile  a  walisfjict\jr.v 
degree  of  eireuliitory  i-c[ui]il)riuiii.  In  Bome  eaj^e^t  it  is  impos-iilile 
to  do  more,  or  even  lii-|n'  lo  di>  im-rf,  ihiiii  ki'cp  the  sl:ifis  within 
hounds  and  render  lln-  heart"*  lahonr  >oiii(-\\)iai  i-.nsiiT.  Aliws, 
(■asteara.  ele.,  which  indoad  tlo-  i-oli.ii  relie\'i-  r"n-'li|ialioii  when  it 
exists,  hut  llu^y  do  m.t  iH'ca^ioii  I'rci-  waliTv  slonls,  such  us  are 
neciled  \n  de|ilrli'  the  eugnrgeij  porliil  and  trilmhiry  veins.  To 
this  end,  saline  |ire|jiirations  or  sm-li  other  drugs  as  are  not  too 
drastie  are  reqiiireil.  Of  tlii'si-,  uoihiuL'  is  more  eflieient  limn 
sulphiile  i}{  iiiiigiK'sia  in  sjiliinili-d  snhil  inn  or  ilixsolveil  in  hot 
water  and  taken  half  an  hour  hi-l'ori-  hreakfasi.  Its  taste  is  very 
ohjectionahle  to  «onie  [ler^^on-.  mid  it  i<  somelinies  rejeeti-il  liy  n 
sensitive  stonineh.  In  such  an  event  it  is  helli-r  tolerated  if  fn  it 
are  uddcd  half  a  dozen  minims  of  the  ordinary  e*sencp  of  ginger 
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kept  in  every  hotincholi].  Four  ounces  of  llic  compound  infusion 
of  »eniiu,  the  familiar  "  black  draiigLl  "  of  the  English,  make  s 
verv  jMiU-iit  iin<l  not  L's|>eciai]y  di^afireeable  hydragogiie  cathartic. 
Pulvis  jala]»i  pi)iii{Hi'<iuis  is  also  highly  efficient,  and  by  me  greatly 
p*Ui'iiied,  A  teas|)oonful  may  be  taken  by  the  average  individ- 
ual, vt'liose  venous  stasis  is  proiionnt.'cd,  without  his  being  undiily 
weakenwl  ilicn-ln'.  'Hutc  .in-  miiny  ntbcr  reme«lie9  having  a  simi- 
lar action,  "if  whii'h  ^pan-  furbids  mention. 

Of  all,  however,  tbere  is  nuthing  which  will  ordiniirily  pro- 
duce siu'li  li;i]i[iy  rcsnils  as  calomel  or  blue  j>ill.  Thai  lliey  power- 
fully alFci't  lln-  ciri'iiliitlim  and  pronioie  excretion  is  shown  by 
tlie  dinn'f'is  tlu-y  inouioic  even  before  they  have  emptied  the 
bowel.  It  i^  g{-ncr!illy  well  to  administer  the  morenrial  at  IkkI- 
tiiiic,  ami  liavi'  it  follnwi'il  iii-M  iiKiniing  by  a  saline.  The  fre- 
<]»riii'y  \>iili  wliii-li  r'licli  i-iilliartic  medication  is  to  be  employed 
will  havf  r..  Ill-  diti-rmincd  by  the  degree  nf  stasis  and  the  diminti- 
liim  that  ensncH. 

PaliciLts  Willi  v;ih-iilar  disense  are  often  ansi'mie.  either  be* 
euiise  tlu-  liviT  i*  inialili'  tn  niili/.e  niiclco-albtniiiiifi  in  the  lUHnu- 
faetnrc  nf  imn,  -pr  in  ripii*ci[uenee  of  the  destruetion  of  hwrno- 
(jliihin  liy  come  fernn'iiT  p-iiemlcd  In  ihe  inti'slitn's.  The  so-called 
liii 'Unities,  ii-iiTi,  arwenif.  and  tlie  liypuiihnsjiliilci*,  would  «p[K'ar  to 
hi"  indicaleil,  tlicrefure.  and  I'crtninlv  do  act  as  a  tonic,  but  to  mv 
uiinil  ii  is  doubtful  ^lu-Mu'f  ilidi-  l)Oueficial  effect  is  not  due  to 
Ihi'ir  iiniirin-iriff  ap|ii'iitc  and  di-rcstion  riiilier  tlian  to  their 
dil'ts'lly  iuiTeasiiifi  iKc  |ii'i'C('iit»f;c  •<(  Iia-niiit:'"!''"' 

Mi'tlii'ines  lliat  alway.f  njipear  to  me  to  lie  of  positive  utility 
an-  1)11  (lioce  thai  t'ucilitatc  llir  bcltfr  digestion  of  food  ami  lessen 
Mil-  liki'liliiKul  nf  ;;ii^in.  inicstiniil  fcnncnlaliim.  These  are  pep- 
■in.  paTieii-atiiu  tuka-dia-ia^e.  dilute  liydrocldoric  acid,  the  sim- 
piit  biiteiN,  mid  rhe  viiriini*  antiwplic  remedies,  salol,  salophcn, 
l-i>iirtiiiiip||i1i,.],  etc.  Tin-  iifie  •<{  llif'.f  ftgenls,  tnpetlier  with 
till'  ittipr.ived  finii-lion  of  the  dif;''.-tive  orpins  incident  to  the  re- 
th'(  I'f  vlMnix  liy  enthiirsis,  liii*  iilwnys  "ecnud  !■■  mc  to  do  more 
UiM'tnl-.  ili,>  li-jii-iiinp  ijf  ilu-  >piinirniin  ilinii  d<i  iron  ami  arsenic. 

H«l  Leaving  now  llie  considcriiliori  nf  mtdicinal  remedies, 
*v  rtWM'  lit  iiTlain  olluT  fur>tnrs  tlnil  tin-  of  nliiinst  iniporlancc  in 
ikv  ixi*(»»i'«Hou  of  I'limpensfliion,  nnd  of  these  vest  takes  the  first 
^^\k     \i  i«  (luiversiilly  recognised  liy  praetitiuners  that  for  weak- 
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onctl  hearts  no  incumiro  is  so  iK'iieficial  n»  pliysioal  rt'pwse  in  ilio 
rrniiiilR'ul.  jHjaitiiin.  Not  co  with  the  laity,  and  palionts  fre- 
i|iit'iilly  [K'l'si'vcro  witli  SOUK'  form  of  (.'xci'wise  in  llic  mistakGn 
Motinii  thm  llifri'hy  llicy  will  regain  slrengtb.  So  soon  «s  n  lienrt 
that  Is  (lainiiK''<l  ''/  cntlncanlial  diaca^c  csliiliit^  sijins  of  beins 
sori'ly  ovt'rtiixoil.  pliycical  cxortinn  siimiM  he  intcnliflcil  juul  the 
juitii-nt.  jint  111  riilirc  rt-stt  until  ciiniUritms  an-  iiii]>riivcil.  'I'lic  rcn- 
soiie  for  this  are  not  far  to  seek,  hoins  fonml  in  tlip  nii-dianiciil 
I'ffi'C'I  <iti  tlif  I'in.'iilulion  iimi  in  llir  rrHiilting  inij)rovi'nifnt  to  cjir 
ilitii-  iiiitriiinn. 

When  in  valvniar  diseaao  cnni|)rnsnlion  is  impprfect,  absohito 
jiliysicjil  n-st  for  Kcvcnii  wwUn  scMnin  fiiiU  to  ])rovi'  hifrhly  hcni-ii- 
pial.  Till-  Ill-art  \>  nut  [■nnipcnr'al  iiif;,  ln■l■all^l(■  il  is  licinj;  uvcrtaxnl 
by  liavin^  to  rtfcivr  ami  ilisi-hiirp-  ninrr  Moml  limn  It  can  luinilla 
eiiiiily.  If  in  *ncli  a  case  tlic  i>iitii-iit  i>  |imI  in  rcjit,  nctive  niiisculnr 
mo  V*' nil 'III."  lire  iih'Oi-lii'ii  anil  rcs|iir;iliiin  h  t(>H«  rM]uil  iunl  moro 
shallow.  VfHous  lil"oil  is  <h'liviTi-<l  l<i  tlic  right  iinrifk'  Il-ss  rap- 
idly and  llie  right  vfiitrich'  i:*  jrlvi-n  k-ss  work  to  do.  (^nrdine 
contractions  Ijooonic  less  fr<M|iirnt,  Imt  more  oflipient,  and  it?*  cham- 
bt'r»  UPL'  hctliT  idik-  to  i-ni|ify  tlicnisclvcs.  Tluis  tliL-  dwronsed 
inflow  am]  llic  iiii'iniscd  ontllnw  tond  lo  iliniiriish  dibitHtiim  and 
proinolo  llic  [■p-cslablichinrni  of  ihat  prcjionderatinp  liypcrtrojdiy 
L'swntial  tn  (■<iiii|ion-.uii.iii.  Iiii|iriivi'im-iii  of  i-irniliition  is  shown 
by  the  licltor  ».]iialiiy  niid  rhylhm  of  rlu'  [jnlw.  by  rbi*  rcdni'lion 
of  signs  of  stasis,  and  by  aiipniciitcd  esi-rclion  of  nrini'.  Thi>re  is 
improved  visct-ral  fniK-tion  in  (:i.'nfnil.  and  ihcri-  i«  Ix-ttcr  nntri- 
tion  iif  the  ivlmlr-  bi-dy  n*  well  a^  of  tin-  knart-tnii-clc  This  hitler, 
\vhi<di  is  of  ;;vi'iit  iinpurhiTU'c  if  I'ai'diai-  pnwcr  is  to  bi.'  niainlaiiifd, 
nI*o  rc'Siiltfi  ilircrtly  from  (In-  t'lu'i  ihni  |il[y-iriil  ri'iiosc  fiiv-.iirs  a 
berii-i-  i-iif.niiii'y  fii-ciihitinii. 

With  Iht'  slowfr  ai'tion  indiii'i'd  by  [iliy^iciil  iiiaclivjly  lIio 
heart  Iend«  to  (rtiiii  in  power.  iiikI  the  left  venlriele  to  diseharge  n 
gn-aler  blood-wave  into  lin-  aorta.  Tin-  i-omnary  arteries  are  bnt- 
fcr  filled,  and  the  liMM't  imisidi-  n-cidves  si  supply  nf  blood  moro 
adeipnili-  to  ill*  iii'cds,  'I'liis,  liiivvcver,  i*  bill  a  part  of  llie  bi-tiefit 
to  the  lieart  prrweoiliiii;  fn.rri  ciifnreod  re^jt,  |iiirtinihirly  in  eases 
of  mitral  iiti'l  anrtie  oli'it]'iicli..n.  It  lias  been  OKplaioeil  how  ibis 
treatmi-nl  lessen*  eiirdiai-  dibiliilion.  It  i.*  llie  rijibt  heart  eliiofly 
that  protils  in  thi.'i  way,  the  veniriele  emptying  its  c-ont(?nta  more 
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<'iniii)letply,  and  stasis  in  tlio  uuriHc  being  (liinini«litil.  This  now 
acta  favourublv  on  llm  circulation  in  the  coronary-  veins.  With 
k'BsoiU'il  intni-auriciiljir  blood- press ii re  rcsislunM  to  the  outflow 
fnirii  tlii'tn  iii  h-ss,  i>win^  In  llic  fiii-t  tliiil  tUvy  ciiijilv  iiilo  this 
iiiii'ii'lc.  Staxin  within  tlii-ni  Icnils  tn  liiibflidn,  and  witb  n  U-ilpr 
circ'iilnliori  iliv  iiroiltii'ts  of  ciirdiac  niHiiUitiMni  iin-  inure  fiilly 
n'liiiivcd. 

I.i'l  ns  new  nnir^idor  tlio  liom-fit  rpsullinp  from  rest  in  the  indi- 
vidual valvc-K-siun^  uf  ilir  lifi  licml.  In  mitral  itlcnnwis  then-  is 
|inii'tr<'iillv  II  chnu  Imilt  aiT-ws  lln-  bI(HHl-strfani  at  tlic  |wiiit  where 
till-  liliHJil  I'oininf:  fmni  the  Iniifpi  is  fwinri'd  inl<i  ibo  li'ft  v<rntri<rlo. 
Sii  liiii^'  u»  oiniiH'nsiiiiiin  cxi^l^  l)ie  ]iy|>crlrci|iliii'il  loft  anriol^-  nnd 
rifilit  vcnlrirlc  are  able  tn  ilis'-lnirgp  over  this  palhnl<igical  dam — 
tliiit  i-.  ibn-iisrli  tbc  iiiirrowcd  niitrsil  "iir-niiif; — sn  Inrpc  ii  jiurtion 

nl'  llir-  lilnnil   Ki'lll    lltrull^ll    lIu-   lillij;s    lli;i(    M-riiill^  f(in};eslioli    witliiii 

lb<'  jiiihiiniiary  vessels  does  Ti-t  iiiki'  |iliii'i'.  When  com  [x-n  sat  ion 
lii-;;iiis  III  fiiil.  mill  i-;iriliiie  eiitilnirnims  tn  {irow  more  rapiil.  the 
iliiMlnlic  |i!iiirtr-.  ibii'iiif;  wbirb  tlie  li-i't  ventricle  ii*  expected  lo  fill, 
is  slini'leni'd,  and  time  is  nut  iilbiwed  for  the  loft  auricle  to  einptv 
iln  con l< -I It''. 

Siru-is  be;.'iTH  ill  tbc  iHirti*  bark  <if  llie  ntenoMis,  nnd  fintws  ever 
/ireiiler  with  llie  |iri'i;res-iiif;  Ins.*  of  ciiiniH'nsaliou,  Suuielhing 
liiiisl  be  done  to  diinini^li  the  nii>iililv  and  vidnniu  of  the  «lrouni 
Iiiiuriii^  into  ibe  left  jinrii-li'.  'i'liis  is  precisely  what  is  aeoinn- 
|ili-lird  by  nsf,  Hiaslides  siri'  leuirtbi-Jied.  iimrc  lime  is  Riven  for 
tbc  Klliii^;  iif  Ihe  li'ft  vi'iitrii'le,  \v)iic*ti  c.iiisi-.|nctitly  llirnws  ii  birg(^r 
i|:i;iiility  iif  blood  Iiilii  Itie  arterial  systeiri,  and  there  ia  a  tendency 
t'l  i-i-.*liinit:iiti  'if  ibc  |n-i.|irr  ludatiec  lielwci-u  (lie  aorlic  and  pnb 
nioiiie  syT-iciic,  oil  the  i>uc  liaiiil,  ami  ibc}:reiil  arterial  and  venous 
*y«lpui!'  "n  the  other. 

In  inilrnl  incompetence  there  \^  a  syshdic  reflux  Into  the  left 
aiirir-lc.  and  llie  stream  enleriiiy  tld^  cbiimlier  fn-m  the  hinpi  is 
inniiicniiirily  clto-kod.  l<i  In-  ibe  m-st  irisiaiit  nnim|>eded  ns  diae<toIe 

ftiioecrls  syHtoIe  and  the  hi 1  Kii-'hcfi  into  the  ventricle.    Yet,  while 

lliere  irt  a  riwinii-iitnry  ebecliintr  ,,f  the  jlnw  in  ibc  piihnnnic  vessels 
and  an  inevifuble  tendency  In  1  nick -pressure,  the  cnlinnn  of  blood 
into  the  left  auricle  and  indninnary  veins,  together  with  the  walls 
of  these  vessels  and  of  the  iinritle,  sen'es  to  resist  tlie  rcf!nrj;itiint 
rush  from  the  ventricle.     So  long,  therefore,  as  this  resistance  ia 
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effectual  rarcliaf  adequacy  in  unimpaired,  and  evidences  of  staais 
arc  wiintiuj;. 

W'liin  rliis  c(ii)i])ei]aatioii  begitiB  to  fnil,  it  ia  tiPct^Bsarj'  to  re- 
lieve the  walls  of  tlif  left  auricle,  the  iniluionai'.v  vessels,  ami  the 

rijrlit  vciilricle  fnmi  nvi'rslniiii  liv  li-ssoiiiiig  llic  fri'i]U('Tiev  of  re- 
triii';:itjiliiiu  and  liv  retariliiij;  llic  llnw  frnui  llir-  systfiiiic  veins  into 
llie  tii-iirl  iiml  lutifis.  ItcHt  aci'i>iii]ilisIii'M  lliifj.  iiinj  thus  jiroves  a 
JKiM'crful  fiirldf  iti  tile  n'-<iiin|iliiiTi  iif  lifiirl-|iiiwi'r  iillil  lln'  rOUlOVill 
of  stasis. 

In  the  same  wiiy  also  as  in  iiiitnil  stenosis  llio  eoponai'v  vcina 
are  better  cinplicd  and  tlic  contniiry  srwries  are  belter  flushed, 
nutrition  of  the  lieari-inusi'le  is  ini|iriived,  llie  uorlir  system  re- 
ceiver more  lilimd  witli  cm-li  svfitnle.  anil  an  improved  peneriil 
inUriliiiii  results. 

When  in  aortic  obstruction  t^ompensatory  liyiwrtropljy  of  the 
Ic'fr  vi'iilricle  iw^Niiji  tn  yiiOil  lo  il  iiiiliil  ion,  llir  I'liiilcTilf;  of  tin'  ven- 
tricle are  U(i  lunger  adcipialely  driven  thnin;:li  rlie  slcnnncii  urilicc. 
Sifpis  of  stnsis  iipt>i-ar  and  increase  in  jimji'irlion  In  loss  of  com- 
pensatiiin. 

Two  tilings  are  now  required  if  ihe  llircjilening  breiikdown  is 
to  !k'  averted:   (  I)   Mure  foreililc  rontnn-liuns  nn  llie  parr  of  ihc 

left  vcniricle,  uuil  i'l)  tlic  delivery  of  less  bl I  t'l  ihe  ventricle. 

KesI  nl'iws  ilie  liearl  by  !i ■rifri lien  ill j;  ils  diiistidi--!,  iii)d  linl  lillle  if 
at  all  ilB  syslules;  wliile  if  il  alTecU  llie  vigour  uf  llie  laller.  it  does 
BO  only  indirectly  by  relieving  it  of  strain  and  imprnvin^  its  nutri- 
tion. It  eaii  do  very  little,  lliereffsrc,  lownrdw  eiudtlin}-  the  left 
ventricle  t'l  drive  lilood  tbronirh  lln'  narniwed  auriic  ■irifiee,  and, 
inorciivcr,  exiH-rieni'c  biiH  laufflil.  llial  wln-n  in  tliis  diwase  liii-  left 
ventricle  l)Cj[iui>  In  wealten,  it  i»  nn  indicntioii  that  the  stenosis  haa 
overpowereil  the  vcniricle.  All  that  is  left  it;  lo  spare  ihis  i-bain- 
Iwr  as  far  as  ]Missiblc.  It  is  hy  iicc')in]»lii'hint:  this,  or  the  i^eci)nd 
reipiiremeni  nicnli'inefl  ahuve,  ihat  rest  ix  of  service  in  nortie  ste- 
nosis. It  serves  to  retard  the  flow  of  hlood  into  the  left  ventricle, 
and  ihns  lo  lessr-n  the  airioiiiil  M'hieli  ihii'  eliiiTriber  i-^  reipiin-d  t<i 
discharjie  pasi  the  point  of  constrictinn,  Tbcrefiire,  alllnni|;li  this 
lhcra|Hnili('  lucaaure  is  of  service  in  conscrviuf;  heart-power  in  this 
affection,  it  cannot  necoiii])]isb  such  brilliant  results  as  in  niilral 
disease. 

In  aortic  regurgitation  failing  componi^ation  means  impaired 
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rcsistaiirp  oil  llif  iiart  of  iho  left  voiitricle  to  the  di^tendin^  force 
<if  iln-  nf;iir(riiiiiit  atrium,  ii  wtill  ithhx;  iinjKTfoctly  )<ii«taiacd 
liIiMiii-pri'iiMur'c  ill  llii-  jiili'iial  (ivsK-iii,  anil  after  a  time  socoiitlnry 
ovorfilliiif;  nf  tin-  vi-iiis.  riffht  licari,  anil  Itinpt.  The  diiiigcr  lies  in 
siiiliicii  iliiiMliilic  iirrc-it  ijf  tilt'  left  vciilrii-ir  wliilo  the  mitrnl  v«lvo 
is'  still  conijM'tfiit,  nr  in  such  a  dilatiitinn  of  the  ventricle  Oint 
relative  iiiitnil  iii>iiiHii-ii-iicy  wltli  nil  its  ccnisi'fHtivt.'  fvilii  is  pro- 
iliifcil.  Tin-  vii-liliiig  ii-fl  vcinrirlc  iruist  lIuTcforo  lie  relieved  of 
ilangcrons  (iverstraiii.  Inasnnu'h  as  physical  exertion  and  the 
ortift  pifliiiiHi  are  llmnttlit  to  rai«'  intrji-iinrtic  bU>oJ-pressiire  and 
inli'iisify  Mil'  rcfiiirfriiuiii'ii,  iIk-  ri'tiinviil  uf  rlii-se  injiiriotitt,  even 
(liiiigcrciiis,  inlliii-ui-i'!*  hcr'diiK'rt  itiipiTiitivc,  Tliifl  can  onty  be  «e- 
cuniplislicil  liy  !i  rtftiil.  and  idtcn  ]iro!<iii{H'il,  eunfinoiiieiit  in  the  re- 
nntilii'iit  pi>!<iilr>ii. 

TliLTi-  arc  alt"!  hvo  (illier  rfasenp  for  insisting  iijjon  rest  in 
these  oiitsew:  f1)  Pliysinil  iniu-tion  slow*  the  flow  of  LIikkI  in  the 
iiyt'tt'iiiif'  vcinA.  imd  llms  fends  tn  I'lu'i-t;  (lie  iHscIiar^  into  the  ven- 
triflo  frniii  tlic  left  anrlclc.  Willi  tins  slrcaTii,  as  wt-ll  as  the  re- 
^■iirfjihDii  niii'  rc'liK'i-'l.  llic  dii^alOi'd  vciitrii'lc  is  called  on  to  handle 

Irsrt  lildi"!   I    liiii!"   il>   lidiriiir.*  fliiiiiiiislied.      (2)   Tte.'qt  of  body 

iiif-iiri:i  al-ii  ri'st  t-i  ilic  lu'iirl,  ■iincc  by  s!n«'iiii;  dnivn  its  enntraetiona 
its  iliiisliilc  IT  pcrind  I'f  ri']ins;c  is  K'nfillioncil,  ivliile  the  ncttisl 
anii'iiiil  'if  wirk  iv"piiri'<l  "f  it  i.*  rrditwd. 

If  may  be  arpicd  fliat  tin-  leniitbciiiiii;  nf  diastole  fnvonri*  a 
I)i'll<-r  tilliiifT  I'f  llie  vcnfrii-li',  nnd  tlii-r('fi>vi-  i-niiipcls  it  to  pnt  forth 
frri'iili-r  riTorl  in  unlrr  tn  iti.''i'li;it'i.'i-  ihis  liii';:ci'  imniiitit  of  IdmHl. 
Tlii<  wrmlrl  lie  ao  if  the  llnw  tn  tlic  left  nnricle  were  not  retarded ; 
liiit  Ibis  laflcr  lirini:  flic  cii-^c.  lln-rc  is,  nut  -ai  innrb  likeIiho«<]  of 
on'rlilliiiy  tlic  vi'nlrifle  ns  wbcu  llii-  patient  Is  up  inid  active.  Thia 
I'linsidi'Miliiiti.  linwevcr,  miilevs  It  pr-iliable  ihat  flic  cliicf  benefit 
of  rest  lies  in  ilic  rest  to  tlu"  licart-ivall*  and  in  tho  leiw  forcible 
n-iliiN  I'rniii  (ill'  iiiirtii. 

Till'  iiii'i-Iiiiiiiriil  conditinns  exi-itint;  in  tills  lesion,  and  the 
natnri-  of  tlie  pHtlmln^ical  ('luinfic!  tluil  take  plaee  in  the  myocar- 
diiiiii,  I'l'iidiT  pi''ij;iio*is  cNrccilintily  yrave  whenever  a  cnw  of 
aiirlic  iiii'iinifM'f<Tce  shows  siRiis  cif  failing  coinpr'nsation.  The 
jirobiibilily  oi  ii'storin^r  liciirt-]iiiw«T  is  so  «lif;lit  that  any  nioan!%, 
biiwpver  tnipromisine,  shonld  he  made  the  iiio^t  of.  Accordingly, 
rest  of  body  and  mind  miisl  he  enfoivcd  with  greatest  rigour  and 
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for  nn  itiili-finiK?  Iciigtli  nf  thiio,  not  merely  for  weeks,  but  for 
iiianv  iiiimthw.  As  a  mutter  nf  fat'l,  tlio  ]ii'i>fiiiefl  of  i-[it,'iiiniiig  car- 
diac ]Mnvrr  in  ftcrioii*  loss  of  i.-oiL]iK.'ii»atio!i  is  [wor,  and  rest  ia  of 
service  mainly  In  jiroloiigiiig  life- 

Hincc,  llifii,  rest  is  sn  vnhialilc  n  means  nf  trcafineiit  In  our 
atlempl  lo  prcMervc  or  rcsloro  canliac  adciinacy  in  uneoniiieiisated 
valvular  dispiisc,  iLc  iihysician  innsl  nut  eonii-rit  liiinsclf  willi  par- 
tial obedicncp.  If  ihe  past  is  urgent,  lie  must  see  tlint  His  orders 
are  carried  out  fiilHifiilly.  Wlien  a  patient  is  told  that  rest  in 
l)eil  IK  iicetlcil,  lie  muHt  l>c  made  lo  iiiiLlcrHtiunl  lliut  lij  it  is  meant 
iiol  rest  for  a  U-w  hours  each  day,  but  reat  both  day  and  niglit. 
Moreover,  it  doej*  not  mean  lluif  lie  can  get  up  hh  often  as  he 
pleuw!*  to  fi'leli  some  article  he  wants  or  to  walU  to  the  toilet,  that 
18  situated  perlia]i!i  a  whorl  diBlatu-e  down  the  ball.  It  means  that 
he  is  to  remain  in  bed.  and  \^  to  have  the  attention  of  a  nurse  who 
ean  7,|piirc  him  all  iivniihihh*  >'fTnrI. 

I*atieat--v  .-lulhriiif;  wiili  anrlie  inHutlieicncy  require  uiore  ripid 
enforcement  of  iibBoIule  rest  than  do  uioHt,  pcroons  with  mitral 
disease.  A  sinj-le  indisercel  effort  may  undo  alt  that  has  been 
gained  by  weeks  of  inaetion.  'riiercfnre,  such  a  patient  who  is 
strii{;;;ling  to  jireserve  liis  left  veiitriele  from  eomplete  destruction 
nniat  lie  an  quiet  af  posnilih'.  luakiufj  use  of  the  licd-pan  and  iirinnl 
lioltle,  anil  taking  his  moils  in  the  diii'>al  ilcciiliitus.  If  |)iis  is 
impossible,  as  is  sonii>iiuies  llir  ease  with  nervous  imlividuals, 
then  they  nuiy  lie  lifted  a  little  hi^rber  by  the  nurse,  and,  sup- 
ported by  pillows,  may  take  llieir  meals  in  this  position.  Better 
yet  is  the  adju-tabh-  bed.  whidi  |icrinits  every  imssible  pot^itlon, 
without  the  ^li^dilesi  cM-rlioii  on  the  pari  nf  the  patient. 

Of  course  each  ease  has  lo  tic  treated  on  its  own  merits  and 
aceording  to  its  own  exi^ieiicies.  Cue  patii-nt  may  he  peniiitlcil 
partial  ri'sl,  and  yet  do  well,  while  iiuniher  may  require  the  strict- 
est enforcement  of  this  prineiph-  of  iiianagenicnt.  In  some  cases, 
also,  the  attempt  to  carry  out  riirid  confinement  to  Wd  fop  nmnths, 
no  matter  how  itiiporlant  il  iTiay  be,  is  «ure  lo  create  such  a  spirit 
of  restlessncH.- iind  disconleiil  as  will  cnuuleract  all  lluit  is  gained 
by  physical  repose.  It  is  evideTit,  therefore,  that  judgment  and 
tact  are  often  required  in  ilie  enforcement  of  this  theruiwutio 
agency. 

finally,  when  asked,  as  lio  is  sure  to  l>c,  how  long  rest  is  nccca- 
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aary,  the  pbvsiciun  should  iiot  btiiJ  himself  to  any  definite  time, 
but  iihdulil  let  it  \)c  detenniiicd  hj  results. 

Exercise. — Wlioii   jit  Ipriclh  under  the  influence  of  enforced 
rfsl   sfL'i>tiiliir_v  fi'up'stifniw  liiive  bi-cn  k-sacuiii  or  romoved    and 
)bf  lii'iirl  Iiiis  ri';;aiiicil  ii  liuHit'it-ut  doprpc  of  strength,  the  paticmt 
may  Iw  piTniittwl  to  pruduitlly  ivi^unie  exercise.     At  first  ho  may 
wiilk  sl.iwlv  mill  foi-  II  lii-ii'f  |nTiciil  ubiiut  his  riKHii,  earo  always 
beinj:  ulwrvcd  to  uvoid  siifb  a  h'UjL'ih  of  walk  aa  eauses  fati^ie, 
or  sueh  smhli-u  efforts  as  produee  t^liorliu-ss  of  breath  utul  pulpi- 
lalinii.     My  (IcjiTccf*  the  walks  may  be  extended  unlil  the  patient 
is  able  to  leave  llie  liouwe  snid  stroll  leisurely  iti  ibe  ojien  air.     He 
uiiifl  iiol.  however.  Hsei'uil  slairs  or  bills  until  by  iuiijkt  «^'l:e^cial 
nil   ilie   li-\i-l   bis  liiarl   has  firown  vipial  to  the  effort.     Aprojxw 
of   liill  eliinbiiiL'.   !i    word    may   be  miid   of  ihe  Terrain    Cure,   or 
(JerU-lV  [ilun  of  liiiviii^  luilienis  witli  weak  hearts  develop  eardiiiti 
jwiwer  by  aHeemHiifj  gentle  aeelivitioB.      It  consists  in  having  a 
imlieni  walk  slowly  up  a  peiitle  ineline  at  siieh  a  pace  as  doe«  not 
fweioimi  dy^iUKiii  or  enusriousiiess  cif  a  luhoured  and  rapid  Dctiuii 
of  [he  beai-i — iiifiitlible  si^iiis  of  eardiae  strain.     Then,  when  an 
iiweni  nf  a  i-ei'laiii  firiiile  laif-  been  inustereil,  a  sliphtly  more  difli- 
call  fl|n|ie  is  to  be  alleiripleil   ami  overeoiiie   in  ihe  same  careful 
juantier  us  before,  ami  thus  ]iaihH  of  j;reater  and  greater  sleepiiLiss 
nre  sunu->uuli-il.     It  must  Hlwayji  W'  enjoined  u]ion  the  patient 
that  la'  is  to  uiake  rbese  a.-eeulsi  with  great  deliUTiition,  not  jwr- 
tiiiltiai;  hinis{'1f  to  talk  during  sui'li  I'tTort:^.  ami  slopjiing  to  re^tt 
wlinn'MT  lii>  breatliiua  f:ruw>  >hnrt  i-r  liitf  heart  liei;ins  to  pound. 
Il  !■<  pos.->ible  in  ihi:>  maiiia-r  for  weakened  hearts  lu  attain  iiiueh 
ui'ealer  emlliranee,  I'Ven  to  ih'voli'p  hyperlru|)|iy.     Kxperienee  has 
denroiislrateil,  ln-wever.  thai   it  i*  partieiilarly  suited  to  eases  of 
myoi'jirdial  MiMkuess  rather  llian  of  valvular  disease.     When  a 
iiiei-)iaiiii-;d  iiii|iedinietii  In  the  eireiibiiiiUi  exists,  as  in  stenosis  or 
i-i';;ai*;;italina.   Iiill-i'liiubiii;:   is  daiipi'i-iius.   and    patients   are  very 
ajit  to  ■iverdii.     Knnbermore,  Oerte]'.-  nn'ilind  Iiiit-  to  be  very  cnre- 
t'olly  sujH-rvised  if  it  is  to  bring  aboul  flood  and  not  ill  roBiilta. 
t'o[isei|nenily,  il  is  but  little  employed  as  <'i>mpari-d   with  other 
modes  of  trealmeiil.  and   for  cases   of  uueompi'nsateil   valvular 
lesion.-^  is  rinvly  advcx-ated. 

The  one  system  involving  physical  exertion  which  jrives  the 
k'8l  rcsnlrs,  and  is  adapted  even  to  most  instances  of  uncompen- 
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sntod  vnlviiiar  <iise»sp,  is  Ilint  foniiinj;  a  part  of  Nauhoim  troat- 
iiifiit.  mid  wliicli  will  iiiiw  lie  desprihfd. 

Resistance  Exercises. — Tlicsu  cousist  of  voluntary  movcmenta 
hy  UiL-  piitifiit,  of  (loxion,  oxtciiKion,  ami  rolaliuri  of  tho  oxtremi- 
licB  and  trunk,  wliii-Ii  efforts  arr  cnrcfully  rflaintrd  by  nn  jitlcnilaiit. 
Iruint.-d  tu  llio  wtirk.  Nut  only  iiiii«t  llif  iitlt-ndiiiit  undiTiitand 
how  to  resist  llic  jiiiticiit's  inovi'iiictils  willioiit  roiiNtri^'linf:  the 
part  to  whicli  lie  ii[iplips  ri'aislaiice,  but  ho  niiiflt  so  adjuHt  h'la 
i'oiititi-r-|irf'ssiirr  In  llic  paiii'm's  sfn-iifrtli  ns  In  mil.  occ[i>iiion  ri-s- 
piralnry  or  i-iri-ulHlory  ciulmiTiic.tnu'nl.  He  innul  llii-ri-fni-f  ht-  siilli- 
cieiiily  skillpd  to  lUacct  sipiis  of  dietrces  and  to  jiidpo  whether 
toil  yri'iii  or  l<Nt  itliylir  rc.-iitilani'c  is  l"-iTif:  olFrri'd, 

Till-  indiciilioii^  of  ri-.tpiralciry  and  cii-ciilatnry  fiiiliarrasHiricnl, 
for  whii-h  lilt'  iiltciiiliiiLt  is  to  wiiIcli,  are  dilalalii'ii  of  Ihi.'  iioNlrili) 
and  ^i^diini;  m-  irrcfriiiar  lircalliiiif;,  iiicrciisiiig  diiakiiicss  or  pallor 
of  ilio  connrciiaiiri'.  a  -Irawn  li><>k  almiit  thi'  linmlli,  yawninp,  ]wr- 
spirutioij,  and  paljiiiaiioii,  Sci  s<Hin  a^  any  of  iIiusl'  r-];;ns  jirc  de- 
tected thi'  iiiovfincnl  in  to  U-  »top|H'd  and  the  pBlit-nl's  pxtremity 
slowly  allowed  to  a^^nnie  a  po-iilion  of  rrst.  Then,  after  a  siilfi- 
I'ient  |H'riod  for  n'}Mi8e.  the  exen-ises  tniiy  !«■  n-j^iiinfil,  Pulients 
nre  very  a|>i  lo  liold  tin-  lirealli  wliile  exei-niinf;  tlicw  riioveinents 
or  to  ImM  till'  iHxly  ri^'id,  llins  pulling  forth  effort  with  morn  than 
the  linih  thai  i-i  lieiii^  refi^leil.  The  alletnlant  hlioiild  ihi'refore 
remind  llu-  patient  froiii  time  Ur  time  lo  eonliniie  l>reathin};,  and 
ehonld  wo  to  it  thai  hitt  pow  i»  eaov  ami  imcont^traiiicd.  Allen- 
tion  to  these  [ioint!t  will  enahle  n  patient  to  f^o  Ihron^h  the  series 
of  movenieiils  witlionl  falitrne  i>r  strain.  Kurlhennnre,  the  jianio 
niovenieiil  if.  ni-ri'i'  lo  lir  inu'lr  hriir  in  /lurrcviiiiii,  and  eaeli  one  is 
to  he  followtnl  hy  u  hrief  {)aii«e.  It  i*  hImo  well  in  »oiiic  mM»  to 
alliiw  the  individual  to  sil  and  re-(  >>•'<  jini>iiiall,v  diirinj;  the  treat- 
ment. Ati  hi?  endnnin<'(:  fjruw!',  sneh  jtreeaiilioiin  Iieeome  les:^  and 
less  iiifeitKary,  allhnn^h  the  altendunt  mni't  never  allow  hltiiwdf  lo 
be  thrown  otT  his  inianl  and  f<irf;et  to  maintain  chmc  valeh  of 
the  putient'n  I'ondition.  Many  jMT»ons  of  eon-iidernhle  mtiwuhir 
-itreTi^lh  are  in<'linei]  lii  ri-;;ard  the  exereiseii  U!>  Tuo  easy  and  to 
think  no  Ix-netit  can  neeriie  /mm  siieh  gentle  exertions.  They 
(.'onseijiiently  want  to  have  more  rii-i^laiiee  offered;  but  to  all  such 
reqiif«tH  the  aitendani  iiiiifI  turn  a  deaf  ear. 

The  lasl  injunetion  to  l>c  uhacn'vd  is  to  have  the  niovcinentti 
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iiiHilc*  slowly  <niil  irithoiil  jerkincss.  Unsleadiuees  of  movement  is 
(-■ertaiii  tn  Ik;  jmHluceil  if  h  «1ow  iiiovmiic-nt,  pai-ticiilurly  of  tJio  ariiis, 

is  tuo  sinm^rl^v  ivwiriti'd.  Tlic  cilijcrl.  m-  ]iiii'|miso  of  lliwc  oxcrcises 
18  iiiit,  Ui  ik-vcloji  llic-  iiiiis('k>B,  but  to  iiitlueiice  tlio  heart  and  circu- 
liitioii;  all  of  whicli  is  orilv  iinrouiplislicd  wlit-n  tlic  various  niove- 
iiiinls  art-  i-xci-iiK-d  slowly  niul  flttfadily,  ami  llie  wiintcr-rpnistaiice 
i«  luviiniii'lv  mljiHIrd  to  llic  [liiticiit'd  strciigtli — tliat  is,  his  car- 
di:u'  [iu1  lii-i  iiJii-i'iiliir  sircu^ili. 

l-"iiijillv,  llic  o]H-i-!ii"i-  must  not  grus])  the  patient's  arm,  wrist, 
or  li'fi,  iis  llu'  ciiHc  iiuiv  111',  I'lir  this  vunlil  hinder  tlic  free  pliiy  of 
tlif  imiscliis,  lint  lif  is  to  csiTt  i'iniiilL'r-}»n.'S[inrG  or  rpjuintanwt  by 
|i|iii-iiif;  tlu'  piiliMiir  siirfficc  of  lii«  liiuul  or  lingers  ii|;uin8t  that  side 
iif  rlio  patii-TitV  linil)  which  looks  in  lln'  diroctioii  towerJi*  whiob 

Mil'  cstri'tiiity  is  to  ho  movod.  It 
i-fti-Ti  coTiditirx  to  MtmdinosH  of 
iiiovciiiciil  for  tho  asHistunt  to 
plni'i-  Ills  otliiT  hiinil  a^iainat  some 
iiilii-r  piirt  of  iIk-  liiiili  or  trunk 
lliiiii  thiit  ti)  wliifli  rfsi^tiinco  is 
iipplifd.  Tlic  f'liUowing  despri]>- 
1  i"!i  fiivc:!  ?  Ill'  (■xori'isos  in  llio 
I'i'iliT  ill  wliifli  they  are  Ufliiiilly 
I'Xfrtili'i!: 

( 1 )  'I'tic  ni-tiis  arc  cxtwidoil 

ill  fn-iit  of  ilii'  liody  on  a  level 

with  tlic  >lioiiMcrs  mid  wilb  tlio 

|<jiliiis    of    the    hands    tonehin^i;. 

Tln-y  arc  llu-ii  fli'wly  jiiid  stoadily 

KMivi-d    miiwiii'd    until   at   8   line 

uiili  the  fnml  of  tlie  cheat,  while 

^it   rhf  muHiy  tiiuu   the  ntletidnnt 

;;<'iitly      ir:>islr*      tins      lioriTonlal 

lll■l^■o^ll(-ut.      The   iiltiiidiint    now 

chanw's  his  himdi^  i^o  ti»  to  exert 

pn-^^^urc  Jijfuin^t  flu-  piiliiiar  siirfui;i-  nf  tin-  \vi't-<l^.  iiml  llio  patient 

i^l'uvly  and  -iteadily  liriii^.-«  liis  iirnis  liat-k  to  ilie  position  whcuw  the 

oiifriniil  iiioveiiiont  Hiarlcd  (Fip.  S4). 

{2)   The  right  arm  haufiiiij:;  nt  the  side,  willi  the  pnhn  of  tha 
hand  forward,  the  forearm  is  alowly  flexed  against  couiitor-rcBiat- 
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ance  by  llif  iitlt'iniiiiit   until  Uit-  liiiporM  toiivh  tin;  front  of  the 

.tliiinliicr.  Till-  alii'iiiiiiiit  then  cliiiii^i-H  Iiis  jmiiit  of  jircsMiirc  to 
llif  liMi'k  "1  til''  iinii,  ILILI.1  llic  L'xlrciiiily  is  siuwiy  rclurueJ  to  ita 
foniuT  [(oHili.iTi  lit  llic  dide  (,Fig.  S5). 

(.'!)  This  cinittista  of  precisdv  llie  siiino  rrioveinent.,  but  cxe- 
cult^d  bv  llif  left  iirni. 

(4)  liulli  iiniis,  (U-pfiKliiif;  ul  lliu  »idt',  (iro  slowly  rniaod  lat- 
erally unlil  tlie  tliuijilis  ukh'I  abiivo  tiiC  licinl.  mid  iiri-  llicri  ln'oii^dit 
ili.wii  til  llicir  original  position,  tlifse  movements  bL-ing  rarofuUy 
rt'tiinti'il  tliriiiiglnnii, 

(5)  The  patient  clim-lies  liis  liiiinU  in  llif  foi-iii  of  a  fist,  but 
witii  llif  tiiuiulw  cxli-iidcd  iipiiTi  tbo  ulnar  Burfaco  of  the  index 
finders.  'I'lii-  lijif  nf  llic  tliiindw 
art'  llit'U  K'""'',v  |iri'ssrd  Iii^ciIiit 
ill  fri'iit  of  (lie  ;il"l-iiin'ii,  iiinl, 
a  pi'iipcr  di'frrci'  nf  ri'^isiuin'i' 
bfiiitr  iifFci-rd.  liii'V  an;  lliil-s  sl.iwK 
riiirt<il  iinril  tin-  IniiidH  rest  on  tin- 
tup  of  tlic  li<-ail,  iiftn-  \vlii<-li  th^'^ 
art'  lilowiy  lowiTcd  U<  llii-  nri^iiial 
jMisiliun  (  Fijr*.  ''■>  and  s"). 

(0)  Tlie  arms,  ilcpendinjj  ai 
llie  sidf*.  iii-L-  tlii-ii  i-li-vali-il  fnr- 
ward  and  upward  wiilinut  ln-iid- 
ing  tliPiii  until  llioy  arv  held  aloft 
on  H  line  willi  tbc  piTpi-iidlctdar 
axis  of  tlie  body.  Tlu-y  are  iic\t 
slowly  allowed  lo  n-'iiiiii-  tln-ir 
jKHilioii  al  tlic  H(di-  ill  ibe  sann' 
i-nrefiil  iiiatiTn-r  io  wliicli  llii-y 
wi-rc  raisi-d.  To  propi-rly  re-i-->l 
this  movement  reiinircs  nineli 
]irnvtii'c  ami  "kill,  for  the  n-ason 

tlial  tbe  banil  of  ihi-  alteiidaiil  imisl  Ik-  contlmndly  :«lippid  anmnd 
the  patient's  wrij^t  to  sail  the  ehiiiipiiij;  aitilmli-,  tir-vt  to  ihc  horizon- 
tal and  tiu-n  Ibv  vcrliral  ( Kips,  ss  hikI  )*!I). 

(7)  Staninp  with  llie  ariii^  iiani^in;;  iit  tin-  side,  ibf  right 
arm  is  slowly  rotated  forwanl,  upward.  I>ai-k»iird,  tin<l  downward 
around  tbc  »buiilder-juinl  ns  tlic  pivot,  uiid  Iben  in  the  n.-vcr«c 
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direction  utiri!  tlic  firfle  is  completed,  poinit«r-pre!Wiirc  being  al 
the  time  oxtrrlrti  Ijy  iho  iitltMnlinit. 

(8)  This  coniiiBta  o(  a  .liiiiitnr  iiiovoinont,  cxeculfd  hy  the  lofl 
arm.  TIkvu  two  iiiovL-niciitH  iirc  <liHi<'iilt  both  for  the  patient  an< 
the  atten<))itit,  aixl  sliotili]  tml.  Ih-  ^ivon  tr>  jiationttt  who  uru  vcr^ 
weak  or  whoso  hciirls  arc  in(-ii|>ahle  of  wiihatandiiij^  iimch  excr 
ci«e.  liesistnnci-  to  tliis  niovfiiifiit  is  likcwisi-  c-slromolv  liiflicuU 
for  the  reason  that  the  atlciidiitit  hnn  to  chance  handn  rlnriiig  the 
progress  of  the  movomciit,  v<-t  without  causing  jerkiticss  or  toe 
miK'h  inUTfiTcnti*. 

(U)  The  patient  t>endei  hi^  IhmIv  forward  at  the  hi|ui  with- 
out  flfxinp  his  kntfs.  and  ihcii  brinpi  it  buek  to  the  crtft 
]Hisitii)ii,  wliili*  ihi-  iiltontiuni.  standiiif;  at  hjit  cjilr,  n-siialM 
the  forward  movement  by  one  hand  a^ain^t  the  upjH-r  part  o( 
ibe  Mornuiii  iiiid  thv  other  in  the  middle  of  the  hiiirk,  and  thu 
n-tiini  mi'vrniciit  of  rhc  trunk  by  one  hand  a^niiiHt  th'-  nij|)(-r 
dor!4al  region  and  the  otlit-r  ujNjn  iht-  i-pigaHtriiim  ^Kigx.  DO 
and  !)1). 

( 10)  Standing  with  tlie  feet  firmly  planted  upon  the  floor,  tlio 
patii-ut  rotutis  bi»  Inink  ariiiiml  its  vertical  axiB,  al  timt  to  tli« 
left,  next  to  the  righl,  and  thin  back,  luj  n*  to  faoe  forward,  as 
bofore  i^tarting.  Tlie  attendant  reMinl^  ihia  movement  hy  plaeliig 
one  hiind  a;;ainl^l  the  aiU'iincJiig  (^liKtddcr  and  ihi.'  nllier  in  llio 
opposite  axilla,  and  iln'U  ■■hangiiif^  Win  hnixU  u^  llie  loxlj  i<i  rotated 
in  the  op[K>»itc  dirertinn  (Fig.  S>2). 

(11)  In  this  rnovirnenl  the  tnink  i>  Ixril  hifenilly,  (irnt  in 
one  direeli'iii,  then  in  Ihe  otiier,  and  laf-liy  in  Itrxiichi  ni  n-xt  In 
tlie  iiprighl  {Hmhirc'.  To  resittl  tliis  lli-xion  llie  allemlaril.  plm-i-^ 
one  liand  on  the  lii]i  and  the  other  against  the  side  of  lln-  cLimf. 
towards  which  the  Ixidy  i»  li>  hi'  bi-nl   ( I"i^'.  !'■'!)■ 

(12)  IJolh  ariua  hanfjiny  at  ihe  -^ideN,  with  llie  palinn  frmilig 
towards  the  thighs,  are  sininltanei'mdy  move<l  biiekward  an<l 
upward  aa  far  as  poiwihie  without  JM-ndinL'  'In-  liody,  aiir)  iin-  tluii 
brought  down  to  ihe  ciden,  n^islance  iiKran^tbiJe  Ifilig  eareriilly 
exerted  hy  the  attendant  (I'l^'-  I'-l). 

(13)  The  patient  hiiiiix'!"'*  hini*-lf  by  ri'«(ing  one  hnrnl  uti  ii 
ehair.  and  then  ^ai>'e^'  the  opjHwile  lig  an  Tar  a«  pi»-«il(l<'  in  ii  IjiI 
erul  ilirwtion.  while  the  allendnnl   ri--i"lH  both   llic  pipwiinl   iiikI 
ihe  return  movement  (Figs,  05  and  1">). 
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(14)  TLia  i»  the  sanio  movement,  hut.  (hmc  witli  Uin  apposite 
extrptiiity. 

(15)  Heating  om-  liauil  r.ii  a  I'hnir.  as  hi-foiT,  the  patient 
cxtvndH  his  opposite  lep  nnil  ihijili,  hut  withnui.  Iiciirlirig  his 
Icnw,  as  far  forwiinl  nnd  upward  as  puswihh',  after  whieh  the 
extremity  is  slmvly  rclnrucii  to  its  (irifriiiii!  pusilinii,  risintiiiioe 
111  hoih  iin>vciiiciii,-i  licin^'  -ilTiTi-il 
by  the  ultemlaiil  (  Fi^s.  I'T 
fiti.l  !'S). 

( llij  'I'his  U  11  siiiiiliir  I'tTurt 
put  forth  by  the  opposite  ex- 
tri'inily. 

(I~l  I'ulh  liiinils  «upp(irle<l 
on  the  hack  of  a  rhair.  niu-  lei; 
is  tlexcril  a1  liic  knee  whih'  re- 
sii-lalice  if  I'ffei'eil  hy  ihr  allclii!> 
lint's  haiiil  |)hii-ec|  iit  [hi'  heel. 
The  return  it*  resisleil  \>y  ilic 
hiinil  flfiiiinst  the  ankle  jimi 
above  the  iiislep  (  Fifis.  !l!i  ami 
100). 

(IS)  This  i«  a  eorresimnilini; 
inovenieiit  liy  the  niher  le;;,  n- 
sistei]  in  the  >^uiiie  niaiinr-r. 

(Ill)  Siipporliiif;  himself  liy 
ijfa  hack  of  a  chair  llie  patient 
flexor  hirt  lliifih   al    the   hip,   the 

h-j:  haiijiiiij;  litiip  ami   ilex.il.  while  the  attenihmt  resistw  first  ihe 
Ul»war(l  ami  then  the  i|nuiiu;iril  rriovi-iin-nl  I  Ki--.  Inl  ami  lf)'2). 

(2(1)   This  is  a  siiiiihii'  nii.vi'iuent  liy  Ihe  .)|.piisile  llii^li. 

If  desired,  ailililimial  mnveinciilK  cif  th'xiim,  i-xlenKlnn,  and 
rotation  of  the  hand*  atid  feet  iiiiiy  he  ih-vised.  In  carrying  out 
Oiem  exercises  care  slicmld  he  taken  Ihat  movements  invulviii); 
tliR  use  of  the  same  irrnnps  of  ninnehs  do  mil  sneeecil  each  other 
dircellv.  hut  are  iiiterniipli'd  hv  I'Xfrciscs  made  hv  dilTi'i'cnt  sets 
of  muscles.  The  purpose  of  this  preeantion  is  the  iivoidance  of 
midiie  mnscnhir  fatifine  «(  wi-ak  paliciiM.  (iiveii  with  rc'iiiisile 
■lelilN-rutiiiii,  iiml  willi  siillti'ieiit  pauses  fur  rest  hetween  move- 
ments, Buch  a  scries  of  rcsistiince  gjinnaslies  ordinarily  take!<  about 
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half  an  liuiir.  If  after  a  rcet  of  U-n  to  lifttMiii  iiiiiiutps  llic  patient 
<|i>i-H  not  ivcl  or  t-viii(?t>  fati^ic,  he  may  tben  rojieat  tho  !tcrk«. 
TUoy  arc  gi'iicrullv  f;'^'<'"  ilaily.  a"  lumr  or  imipi?  after  h  meal. 
I'lilitiilM  wliiisc  i'(jn<litioii  is  fiiirlv  mmd  luav  Iw  iiUowi-d  to  jK-r- 
fonn  llii'iii  Iwiee  a  day — that  is,  i»  tUe  fort'noon  and  again  in  the 
aftcnioon. 

Tliiw  cNii-cdiiifilv  sin]|ilc  cKomiOB  oro  a  priwet-fiil  agent  fur 
good  i)r  a  tiiciiii!<  of  f^ivut  lianii,  dcpi'iidin^  on  llio  nianner  in  which 
thi\v  nrt>  siveii  and  the  cotiditiuii  of  tlie  hoiiri.  [  do  not  believe 
t.hi'y  shiinlil  he  ^iven  lo  patients  wlioso  con»iwnHation  is  wholly 
gone.  In  ihia  opinion  I  differ,  I  lliink.  with  Scliott  and  Bezly 
Thornc,  ulio  have  written  so  uineh  in  pniLti-  uf  them.  If  there  i* 
prononnced  stenosis  of  an  orifiee,  with  great  ililatation  of  the 
eluiirdiers  lini'k  of  llie  lesion,  linrni  iTiiiy  follow  their  einpUivinent, 
tile  same  iih  willi  iliniliiliH  ineiiiil  iniif^ly  given.  This  was  sadly 
illusiratcd  in  one  of  my  eases.  Kirst  lesson  the  cardiac  inade- 
qiuicv  l»y  rest  and  oilier  Ireiitnniit,  iind  llien  these  movements  Rro 
likely  to  jirove  liifildy  Itrneficial,  In  more  than  one  pntlpnt,  whose 
eniiriiioUflly  coiifit'sU-il  Hvit  liiid  refneed  to  (-nlisidc  under  the  free 
iitid  |iniionjreil  ««e  of  eatliartie.-*  iiuil  heart-tonics,  I  have  seen  the 
orpiiii  diminish  rii|ndly  in  size  during  llie  jiilniinistratirm  of  re- 
si-stiiiiee  to;;ellier  with  lireiillun;;  esereises.  It  seemed  as  though 
thpy  sen-ed  to  brinj;  uliotit  iin  nspirurion  nf  ilic  blood  out  of  the 
ciipirired  liver.  They  are  far  Hiiperior  to  massage,  which  seems 
to  me  to  prodiiee  jusi  the  uppnsiti-  tiffr-el,  Mnsssi^re  promotes  a 
more  rapid  ;iiid  ainpl'-r  tlow  of  hliiod  In  the  heiirt,  while  resist- 
iiiii-e  innvemeiilit  lire  thoiijrhl  to  escrt  their  sahitary  effect  by  dilat- 
in;;  lln-  iirl'-ci-ili-,  iiml  ihii*  iiidoiidiiij;  tin*  ovcrlinvdeTied  heart. 

Nauheim  Baths.— 'rii,.  |.iiinei)li>j:ie;d  Ireiilimini  of  henrt-disease 
liii^  iioi  ri'ei'iviil  :i-  iimeh  iiMenlinn  in  this  ennnti-iv"  as  in  Europe, 
and  yel  it  has  lu'cn  growiny  in  i">piihiiity  even  here.  Large  num- 
bers of  Wdiltby  .Vnierieanc  and  l''iij;lishiiien  jinnually  nnike  pil- 
yrimup-s  lo  tii-rmiiiiy  for  Ireiiliiii-iil  at  the  little  resort  known  as 
Had  Nnulieini,  when-  ilic'  ei(i]doynii-nt  of  iiml  saline  and  efferves- 
I'in;;  Imilis  was  lirst  introilnrcil  in  fliis  elnsi  nf  afTeeiiuno.  Patients 
of  iiii'derare  nieiui.'i  eannol  iitToril  so  expensive  a  jonmey.  and  must 
either  furefro  this  treatment  Hlf>it.irllier  or  eontenl  themselves  willi 
the  use  of  aititieially  jirepared  waters.  For  llie  ennsnlallon  of 
such  it  may  he  siati'd  ilial  ample  exjKTienee  all  over  the  world,  hut 
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particularly  in  Enj^lami,  has  shown  thnt  equally  efficient  results 
may  be  oliiaiiied  in  fliis  way  aw  Ml  liaJ  Xanlii-iui.  I  iiiysrif  timk 
)i  eoiirse  of  Uillis  sil  (luil  rcfiort  iii  ihv  siuiiincr  of  lSi»;),  ami  l-vct 
aiiice  my  reltiru  liiivi-  lici-n  I'liiiiluyiiifj  this  jilim  uf  treat  men  t  in 
siiitahlp  cases,  anJ  t-an  jiinlly  claim  priorily  in  this  regiinl  over  all 
otiiers  iu  this  eoimtry.  1  h;\ve  not  desired  to  make  a  fail  of  this 
trpntiMMil,  and  tlierefore  have  not  siiliji'ctcd  iis  many  patieiiU  to 
it  as  mijiht  have  been  done,  hut  it  in  williin  hnunili)  to  any  that 
I'lintiilerahjy  over  one  liuudrfd  Imvr  thus  lienn  treated  hy  nie. 
Soirie  i.if  luy  palierit.'s  liave  taken  tlie  luilhs  iu  Oernuiny.  yeuerally 
after  a  course  in  Chicago,  nllliuu^li  one  ha:^  jusi  finiithed  here 
who  has  previously  treld  llie  hallis  at  iJad  Xaulieim.  All  afireo 
in  ilie  slateuient  that  (lie  etTivl*  with  ariitii'ial  waters  are  the  aurne 
as  wiih  ihe  natural,  ihc;  eliief  and  perhajJH  striking  ditferciiet; 
consisting  in  Iho  more  powerful  effen'eaeeneo  of  the  latter,  jiar- 
ticnlarly  in  the  fnrni  of  llic  Sprmlet-Slniiu-nail  fflowinf;  cllcr- 
veseing  buth).  AnoihiT  advantage  iu  favour  of  the  latter  lies  in 
the  consideration  tliat  when  a  piitient  poes  to  Germany  he  loavca 
his  cares  l>ehind  liiin,  and  while  there  aliandoun  himself  to  ihe  one 
jnirpose  of  getting  well.  On  the  oilier  hand,  I  have  been  assured 
that,  owing  lo  ihe  immense  number  of  itiv;diils  who  freiiiient  the 
place,  patienta  are  apt  lo  niiaa  the  watclif'nl  eare  and  oversight 
which  many  of  lliein  rei|uifi'  and  receive  at  hi>nie. 

The  wuiers  of  Had  .\';inlii'iin  are  iiri|)re;:ri!il('d  with  various 
chloride  salts,  the  two  to  wliich  parlienlar  virtue  is  altribiited  in 
their  effect  upon  the  eireulalion  being  llie  chhirides  of  sodium  and 
calcium.  In  adilirion.  llie  sprinp*  used  for  the  preparation  of  the 
baths  are  highly  charged  wiih  i-arbunic  acid,  which  makes  them 
very  stimulalinfr,  partieiihirly  when  used  in  llie  form  of  the  flow- 
ing linlh — Mial  is,  willi  n  ulcaily  stream  of  effervescing  water 
flowing  over  the  boily  of  the  bather  in  Ihe  tub.  This  is  eompara- 
tivoly  rarely  prescribed,  being  eousiilered  loo  exhilaraling  for 
nny  except  those  in  fairly  robust  health.  It  is  the  rule  in  tlie 
eniplo\Tnent  of  this  Imlneolngical  treahucnt  lo  begin  with  water 
of  a  tomperuture  nf  W'  to  '.*Ti'-  F.,  ticeording  to  ihe  ability  of  the 
patient  lo  react,  and  with  water  containing  I  per  cent  of  sodium 
chloride  and  -jij  |)cr  cent  of  ealeiniii  ehli'riile,  but  no  carbonic  acid, 
this  latter  being  added  al  the  end  of  ihc  second  week,  or  when  a 
tfimpertttiire  of  !>1"  to  W^  F.  has  been  attained.    The  duration  of 
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the  first  hath  is  from  five  to  eight  mitiutcs,  depending  upon  the 

»lreii(;lh  hikI  reuclioii  ui  llie  iDdividiml.  One  tn^atiiieiit  U  taken 
dnil^'  for  two  or  three  siiccesaive  daya,  and  then  cornea  a  day  of 
rest,  Tliin  is  to  |iri'vciit  undue  depression,  as  is  likely  to  be  expo- 
rienfcd  wlieii  iiw  iiilerniiiliim  in  iht;  course  of  tri-MtuK-nt*  occurs. 
The  patient  is  i-etiuired  to  rest,  by  preference  lying  down,  after 
eiLfh  Imth,  and  if  rcat'tion  is  not  good  and  prompt  to  take  a  warm 
<iriiik  of  miiin'  kiiid  jmd  U.<  L'over  up  warmly.  Ho  is  nls<j  required 
to  ncf  Ilia  mwliful  aiti'Tuhiiit  duily,  or  as  often  as  the  latter  may 
ekrt,  that  the  efftvl  of  the  treHtnifut  may  be  judged  of  and  the 
liiilh^«  iiiiiillfir'il  ii.i  his  [inigri-:«.i  ri'ipiin-s.  The  jiriiiciple  Tindt'rlying 
tlie  onlrriiig  of  these  in  that  thi>  jiert-enfage  of  ilie  ingredients  is  to 
bo  ineiviised,  the  Iciiipenilurti  lowered,  and  the  duration  length- 
cnt^l  imlil  finally  tlu^  chloride  of  iitfilinni  renehes  3  per  cent,  chlo- 
ride of  caleiiitii  I  per  cent,  the  teiiipe  rut  lire  S7^  or  85°  F,,  and 
the  lime  Iweiily  minute*. 

'J'he  rapidity  with  which  this  change  can  bo  effected  depends 
npi'ii  the  degree  of  ubjectivo  anJ  auhjeelive  improvement  ob- 
served, lull  IIS  11  rule  thi»  iiiuxinaim  is  no)  attained  under  three  or 
it  may  he  four  weeks,  [u  the  more  serious  easps,  or  euch  as  ex- 
hibit eiiii,ii{Ienilile  auiemia  and  sluggish  reaction,  it  is  not  always 
wiw-  In  hriii^  llie  ti'iiipeDiluri'  lielim*  Ml  '  or  I'veii  00°  F.,  although 
the  niiixiiiiuni  in  .-Ireii^ili  and  duniiiou  may  he  the  ^anie  as  when 
lower  lem|ienitures  are  prewribed.  It  Is  not  well  to  reduce  the 
lempi-nilure  more  than  ii  dejiree  at  n  titiic.  and  whenever  this  is 
done  the  pro|i<irlion  of  the  salts  is  usually  increased.  For  the 
most  ]«irl  elTerveseiiig  hafhs  are  ordered  ill  ihe  end  of  ten  days 
or  (WO  weeks,  or  when  the  Irii-liiT  pereeiitases  of  salts  havo 
been  reiielied ;  but  if  ihe  ]>alieiil  in  iiieliiieil  to  ehilliness  at  n 
lempenilure  ihiit  uiighl  to  produce  at  least  a  tolerable  feeling  of 
warmlh,  or  if  afterward  the  exlrciuilioa  nw-  eold  nnd  the  skin 
does  not  get  into  a  good  glow,  it  may  lie  well  to  add  the  gas  at  an 
earlier  period.  The  warmer  saline  halhs,  115^  to  !li.'°  F.,  are  con- 
siiicred  Kooliiing,  while  tlie  cooler  elTerveseing  ones.  Si)®  to  85"  F., 
arc  xtiuiiiiating,  and  hence  lire  not  nppUeable  to  very  weak  hearts. 

The  direct  effeei  nf  cneh  Imtli  vliniihl  !«■  to  render  the  pulse 
slower,  of  belter  ipiuHly,  and  more  regular  if  previously  irregular. 
The  nreii  of  deep-«eated  cardiac  dulness  dimininhes  and  the  heart- 
sounds  grow  stronger.     RndtH-ardial  murnuirs  intemilied  by  dila- 
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tation  may  bt-come  less  loinl,  or  if  wonk  from  cardinc  asthenia, 
(tiny  uflCT  the  lialh  he  frjiind  t.n  lie  iiu>rii  iiilf'nsp.  The  degree  of 
Ijfiiefit  is  lo  bo  lU'teniiiiit'd  chiefl^v'  hy  tlie  size  of  the  heart  aud  by 
the  character  of  ils  aetioii.  As*  a  rule,  also,  the  patient  is  con- 
Reioiia  of  a  sense  of  well-being  and  of  some  lessening  of  whatever 
symptonia  have  unnoved  him. 

If  the  troftfrnent  bus  been  jiidieioutily  ordered  and  overseen, 
the  heart  is  fonnd  to  gain  in  atpunglb  week  by  week,  viiii'ernl  con- 
HestionH  diiiiinijih,  as  evinced  by  increiiiicd  diuresis,  the  colour  of 
the  Tikiii  gr<iw.-4  iiuire  like  ilint  of  ln'altb,  mid  (he  piitient  priidually 
gains  in  vigour  and  ability  to  esereiao  wilhont  discomfort. 

.lusl  how  this  hnlrieological  treiitment  brini;?  aliout  improve- 
Tiienl:  is  still  a  iiiiitter  of  npci'iiliilimi  iiiid  disi'tisKinn,  being  hy 
Scbott  explained  nn  ihe  hypuihesis  of  inerea^^ed  tissue  cliango 
together  with  a  reflex  stinmlaticm  of  tho  heart  whieh  causes  its 
ulriwer  iin<]  iimre  powerful  eiiiilriii'tinii-*,  mid  willi  ii  p!iy*iologi('nl 
Btiniidation  of  the  arterjides  jinil  eapilbii'ies  hy  the  passiige  of  tho 
gus  and  t»ilts  through  the  iikin.  liy  others,  in  particular  Broad- 
tx-nt,  the  henetieial  action  of  tb(^  bal.hit  in  alfribiited  to  dilatation 
of  the  rntancoii_s  eaiiilhirirs,  in  ronseqnenee  of  wliieb  resistance 
to  the  work  of  the  left  ventricle  i^  lessened  and  the  transfer  of 
blotKl  from  the  vmioiim  l-i  ilic  artoriul  Myntcm  is  promoted.  Tho 
objection  nr^ied  agaiii.-i  this  i-xpbniiition  is,  that  the  rule  of  the 
pulse  ehonld  Ik.'  increiiseil  ralhtT  than  deereiis<'d,  so  that  there 
must  Ix;  Homo  athlilional  influcnec  at  wiu'k.  Tbe  following  l»  the 
view  of  Medieinalrat  Orm-ilel  of  Bad  N'anheini:  "The  ineon- 
teiftahle  snce<'ss  which  our  bath*  have  on  tin-  heart's  function  and 
the  entire  circnlation  is  only  to  he  cxphiiiied  if  wi-  bi-licve  in  a 
direct  action  by  way  of  the  end-arpans  of  the  ciitnneonB  nerves  on 
the  central  vjiscobir  and  cnnliiie  nei-vons  sy^itrni,  Imlh  tn>phie  and 
motor."  Tt  nniy  also  be  stated  thiit  so  far  as  eoneerns  tbe  demon- 
strable effect  of  the  two  means  nf  treatmenl,  the  resistance  gym- 
nastivH  and  the  hutl^,  the  reiodts  if  not  llie  aetion  are  identical  in 
diminished  si/o  of  the  iHlnfed  heart  and  Improved  energy  ami 
steadiness  of  its  eontnicliniis,  l'orisi'i[nr-n(ly  it  is  ensloiiiary  at 
Bud  Xniiheim  to  have  the  patient  receive  holli  forma  of  treatment 
eaeh  day.  Finally,  it  U  u^ual  to  send  tbe  pniient  iiway  lit  tho 
close  of  H  conrHo  of  hiitlis  fnr  a  r«---<t  of  a  monrb  to  six  weeks,  after 
which  he  returns  for  another  course  known  as  the  aftui'-curc. 
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IiiitMriiirli  ixn  tlitr  tiiTi.v[  on  llii'  lii_-iirt  und  oirciilution  of  the  arti- 
ficinl  ami  iiariiral  waliMtt  is  i(lenlii'»l,  I  will  now  deiwribc  huw  ibc 
formpr  art-  pntiiavtHt.  The  inp-piUents  rcquirpd  are  coniiuon  salt 
(clili'rii.li'  iif  Niiiliiiin)  hikI  oliliiriilc  of  cnli.'imii,  Lik'arboiiate  of  flo- 
iliiiin,  iiiiil  (-iiiii|ii'('->4S('il  tiililclH  of  iK'iti  !«iil]>lialc  o£  lime.  In9tt;iicl 
of  thoBD  latler,  coiiiiiicrcia!  hytlrocbloric  acid  may  be  used.  The 
firjit  in  to  bi'  litiil  lilt  onUiiiiry  "butter  salt"  of  ibe  trnile,  white 
tiic  ciilciiiiii  suit  i-mrn's  in  iron  ilriiui^  liolilinf;  froiu  GOO  to  8O0 
puiiiulh.  Tliis  latter  iH,  iinirrover,  «li'li(|iK>wcc-nt,  and,  being  corro- 
sivf,  is  iii"^t  convoiiii'ntly  kept  In  u  strong  Holutioa  of  definite 
filri'iifiili.  1  liiivf  it  ki-jil  (III  Imrul  hy  mio  of  the  Chii^ago  druggists, 
wliu  (ii?]ifnsi's  it  to  my  ]mticuts  ou  my  jircscriptions.  To  begin 
with,  tlic  baths  wnitaiii  only  ihcKe  two  inp'odicnts,  and  are  there- 
fore simple  brine  bulbs.  Ti  takes  from  50  to  OO  gallons  of  water 
in  an  ordiiinry-si/oil  I'litb-tnb  tn  iiniiirrse  a  person  of  average  size 
up  to  liis  iiwk  when  lying  in  a  Hcnii-rwnnibtnt  position.  Wlien  the 
uinoiinl  I'f  wiitcr  is  kimwn  it  is  ini  easy  matter  to  delenuiue  ibe 
nniiilii'r  nl'  |ioiiiids  nf  m;i!i  mid  flic  number  of  pints  of  caleinm- 
cliliifidf  sciliiiion  to  lie  added.  Wlifti  at  k'nglh  the  water  is  to  be 
eliiir!i;ed  with  eiirboiiie  aeid  in  iidditluii,  it  is  done  by  dissolving 
bicitrbonale  of  Hoda,  2  pounds  to  eaeh  bath,  and  the  same  ninnl>er 
of  nonces  of  e>iniliic'reinl  niiii'ialic  iield  or  the  eompresscd  tablets 
tdriMiiy  mi-riiiiined.  'I'lic  iU'iil  i:;  su  eormsive  and  diHienlt  to  keep 
without  iU  ftime»  Injiii-ing  the  furtulnre  of  tltc  hatfa-room  that  I 
now  order  the  paekiiires  of  "  efferve«i'Inir  baili  salts"  niannfac- 
tnri'd  for  ihi'  piirpuiie  l»y  two  firms  in  !New"  York  eity,  and  whidi 
(ire  likewisi-  kept  in  stoek  hy  the  Ohieajin  druggists.  Ea(di  pack- 
age enntains  ii  pnunds  of  soda  ami  S  tahletK  and  printed  direc- 
Itiiiei  for  llii'ir  w-v.  One  r'lieli  piickiigi-  is  reipiireil  fur  a  single 
baili.  These  elTervescing  tablet.-  po,-si(-i*.*  lliis  nddilinnal  advantage 
over  the  acid,  that  the  evolution  of  pas  is  steady  and  continuous. 
Tliey  are  also,  hnwever,  eornisive,  and  the  Iiottoni  of  the  tub 
should  he  proleeled  by  a  ndiher  slieel. 

It  i.*  my  eustoiii  in  preserihe  tlio  baths  in  groups  of  three  with 
the  rest  day  heiueen^ — lliiit  is.  on  every  fourth  day — ^and  a  course 
usnally  extemU  over  a  jieriod  <if  ."ix  weeks.  In  most  cases  the 
resisfiinee  exerei.-es  are  alsn  taken,  but  some  hours  prior  to  or 
after  the  hath,  tliat  tho  cfTeet  en  the  heart  may  be  maintained. 
I  always  etrive  to  imjiress  patients  with  the  iniiiortauce  of  living 
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as  quiel  mid  rmitim-  a  lifii  iim  iMjssibk-,  mul  in  partimilar  to  stronu- 

imslv  iivdiil  iimliii'  canliiif  struiii  tliiit  lln-v  tTiiiy  not  dostroy  tlie 
iK'iiclit.  cxiH'ctw!  til  Iwr  iKtIvimI  from  ilic  ti'Oiiliiiciit. 

I  can  recall  oiil^-  5  cuscs  itj  wliicli  tlii^  ])tun  uf  irPHtment 
itPCim'il  til  (111  liiinii  nilhci'  limn  ^mici.  Two  wuro  inslances  of 
chronie  nivooanliliK,  tho  lirari.-'  Winj;  very  ililali'ii  ntnl  tliirir  uctiuu 
urrhylhiiiic.  One  \vji»  u  luitnil  Irsinii  wilh  ii'deiiia  ami  orlior  signa 
uf  ratliiT  a  liailly  deMroypd  compensatioii;  but  aa  this  patient  was 
fimii>p||pd  lo  jdiinicy  ^imK-  iliManflB  oadi  day  tu  jict  liis  Imtli.  it 
may  be  that  the  L-XL-rtioii  llius  n-iinircd,  and  luit  tlic  trpariuc-m,  was 
rc!»i>oiittil)Ie  for  tlie  wnni  of  irTi])ri»vi'iiit'nt.  The  nniiiiining  two 
were  cases  nf  sfriniiw  valvidar  disiiusp  coiiipliciitcd  Iiy  pcricnrdial 
udhotiiuiiH.  In  bnlh,  tin-  cnLMriri'iiifiit  of  (lie  liver  became  iiiani- 
fcntly  Krealcr  Inwards  lln-  lerTtiiiiiiMnii  iliuii  lit  tbe  eumiiiernreiiieiit 
of  the  conrse,  iind  tlie  trealiiieiit  wa.i  diseonlinued.  All  otIi«r 
])iitients  liiive  e\liiliiled  imirp  nr  Icsa  inL|irovcment.  while  in  some 
iiL-ilanceA  this  Ims  been  most  gratifying  bolli  to  the  jmlieiil  and 
myself. 

I  am  very  jiositivp  in  my  btdief  that  Ihis  treatment  Khonid  not 
bo  given  to  piT^ori*  wlmse  eonLm'tisatinii  is  wlmlly  lo»I.  or  indeed 
serionsly  broken,  iind  tlierctVire  iln-  enrirddi-niTiioi  iif  ibis  iiietisiire 
haa  been  inlrodiieed  in  tliis  ]w)rtion  of  the  present  chapter.  I  have 
ju»t  finished  jrivin;;  ii  eniirse  of  ;!0  balhn  to  a  lady  with  a  pnro 
mitral  steiuMi^  wbo,  when  she  bej^iiii,  ^ave  iiidieiilinns  of  failing, 
or  at  leasl  threatened,  eonipensaliiin.  The  seeond  sound  at  the 
heart's  apex  was  wantinp.  ibeiv  heing  only  a  pre»y*toHc  mnninir 
and  sharji  fir-f  s.nimi.  Sin-  ■■inii[ibiined  "f  iriiieh  ill-defined  di^ 
comfort  at  the  heart,  aiid  the  jmlse  was  rapid  and  exeecdinKly 
feeble.  Hefore  Ilie  eonrse  was  eiimidi-led  the  seeond  .*onnd  had 
returned  at  rbe  apex,  flie  area  <if  enrdiae  dnlness  was  ilistinetly 
smaller,  and  the  pnl«e  was  slower  anil  of  preater  volume.  Shu 
dcfdared  she  felt  jK-rfei.'tly  well.  In  llii«  iiwlanee,  iia  iw  often  my 
habit,  T  ordered  ihi-  friiiiieiit  uw  nf  u  laxative  water,  and  for  a 
time  Ti-drop  doie-;  of  fiit-frec  finchirc  of  dipilali«  thriee.  then 
twice,  and  at  last  bul  mu'e  daily.  I  do  (hi«  bei-au-e  it  has  teemed 
to  nio  that  in  iliis  way  I  li;ivi-  senired  more  lasting  resulla. 

Contra-indieatiims  to  llie  eiri|i|iiyment  of  this  haliieoliipieal 
treatment  are  the  foHowinp:  Aortic  aneury-irn,  jirotuniiiccd  and 
exten»ivv  arteriosok-ror-ii^  and,  in  my  upiniun,  all  caeca  manifosl- 
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iiig  iiiarkpil  sigus  of  cuidiaL-  inadequacy,  sucli  ae  aecitea  and  oon- 
aiiicrablt)  drojisy  with  u  grently  dielended  and  feeble  heart,  and 
castas  coiiiplicalcd  by  exieiioive  inediaBtinopericardial  adhosiona. 
Chi'onic-  renal  diaeaso  dots  not  coiilra-indicatc  iLu  troiitmont 
mdess,  of  cLiursf,  it  Uua  li'd  to  too  pre  mou  need  a  degree  of  car- 
diac iiieoiiipi^ti-nce.  l-nslly,  it  may  be  stated  that  if  the  pulse  does 
iKit  gi'nw  cf  licrter  (|iiality  at'lL-r  <\iv  Vnilb,  but,  on  the  contrary,  is 
ubstTvcd  ti)  bt'coiiK!  li'BS  full  iiini  siruug,  the  treatuieul  wili  not 
produrc  ln'nfii(;iiii  results  Hud  would  better  be  discontinued. 

Diet — This  is  a  inattep  rcipuring  in  this  stage  of  valvtilar 
licHrl-di!^L-;i&e  vi.-ry  cart'fnl  HttfiiMipn,  \*-t  eonccrning  whieh  notions 
iiiv  UiT  tbf  lucist  |mrl  wort'iillv  viiyinj  and  inaccurate.  Physiologi- 
cal chemistry  has  not  yet  worked  out  the  chnugcs  taking  place 
in  the  digestive  process  as  a  n-si;lr  of  disi'ilsi*.  Wv  know  lliHt 
ibe  pii.-:>iv('  co»gi',Hii(iii  of  ibe  iilidouiinal  organs  produced  by  nn- 
euuipensated  cardiac  disease  leads  to  a  chronic  calurrh  of  the 
stoiuae!]  I  Einhorn),  vilh  diniinnlioii  and  even  diitappea ranee  of 
the  byilriicliJMrie  aidil  ( IH'lti'r  !iiiii  .loriil,  wliicli,  with  il*  im- 
]iiiii-r(l  nioliliiy,  n:ay  serimii'ly  dcniiigL'  ils  fiiiiclion.  Keasoning 
Ipv  iiii-.iini:y.  \\c  iiiuy  aUo  assume  that  the  pancreatic  and  hepatic 
jieercliiiii!^  are  likewise  altered  in  quantity  and  quality,  or  that  if 
not  seercted  in  less  amounts  lliey  tiro  jH.mveil  into  ibe  dnodonum , 
in  diniiuisln-<l  i|tuiiility  in  cotmcqucnee  of  catarrhal  obstruction 
tn  rlic'ir  iiiiiilow.  .Iu>i  mIi;ii  iiioditieiition  in  tbo  charactor  of  the 
pniii'rcntii-  julci'  lakes  pbici-  we  do  not  know,  yet  eliniciil  obser- 
vnlinu  sL-ciiis  In  warrant  the  inference  ihal  ibe  amylopsin  and 
ful-»plitting  ferment  are  more  unfavourably  inilnenced  than  is  the 
proteulylie  ferinenl. 

Jr'urlbi'rmorc,  in  consequence  nf  rHliiirt;i^b  eirctdation  in  (ho 
vein;*  tbiit  earry  bluoii  to  the  porlal  system,  llie  bile  is  absorlrt-d 
slowly  from  the  inlestine,  and  when  secreted  is  watery  and  poor  in 
miiH'i-al  cousiiliicnts.  AlTbou(;!i  llic  ^I'eretion  of  hile  is  hut  a 
minor  fuiii'lioii  of  the  liver,  still  a  ilelerioralinn  in  ils  quality  and 
diminution  in  ils  i]uimtity  inusit  exert  a  baneful  iniluence  upon 
iiitesiitiiij  digestion.  These  theoretic  considerations  are  homo  out 
by  ejinieal  (ilKiTviitions,  for  eanltiie  jmiicnts  are  very  prone  to 
guseons  distention  of  the  utomin-b  nnd  intestines  and  lo  eructa- 
tions nnd  other  indications  of  feruienlution  of  the  ingcsta.  The 
fatty  ncids  thus  engendered  oceasion  etill  further  Irritation  of  the 
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Stomach  and  eatablieli  a  vk'iotis  circle  which  augments  the  eviU 
jiririiHrily  iittrilnilalilc  t"  liiMliirlii'il  ciri-uhiliiiti. 

'I'hi.-*  is  iiiii  llii'  ■ml_v  iis|)i'i'i  lit'  tilt-  t'UT.11.  Tliere  Is  nltemtion  ia 
the  metabolic  processes  infident  to  deningcuiout  in  the  hlood-9iip- 
pl_V  to  the  diffi'stivc  iiiul  ulhcr  vi^icera,  wliilu  toxinos  arc  locally 
(level 0[ied  whicli  i-itlier  iiiii!'!  W  doHlrnvcil  in  the  eiigurgcd  and 
functitinully  iiiijiaircd  liver  or  must  piisa  through  inlo  llii;  general 
blooil-slrcuni  and  exert  their  nosions  effects  upon  the  heart  and 
niTvou*  sysli'iu.  The  tuvesligalinii!*  (if  Hiiscln-  iippcur  to  shuw 
tliat  the  excretion  of  urea  and  iirie  acid  ia  alteri'd.  The  retention 
of  the  former  is  vuriahSu,  while  tlie  excrelioii  of  the  latter  is  hin- 
dered iluriny  distiirlHiiicK  of  coinpc-n^iilion  uud  iuen-aaed  after 
thin  has  licen  restored. 

It  is  not  atraugc.  in  llic  light  of  the  foregoing  considerations, 
that  some  imtients  are  greatly  ili-ttiirhcd  hy  fern i en ta live  indiges- 
tion after  tlie  taking  <if  ilii'  sim]iI(-.Ht  and  inosl  eaaily  digested  food, 
Dyspnii'U  is  intensilied  or  ilcvc]u]ied,  or  they  are  distressed  hy 
palpitation.  Others  are  not  ccni^fioU^  of  local  ilisliirhaiiee,  but 
complain  of  pains  and  aches,  inuseular  stiffness  ami  cramps,  nerv- 
ous s\nuptonis,  sui'li  as  des|>oiidency,  insomnia,  and  frightful 
dreams,  lidgeliness  of  the  legs,  and  sundry  other  'Sensations  that 
are  »o  commoidy  nriributcil  tn  urie-iicid  retention.  Il  nmy  lie  re- 
marked here,  however,  thiit  Dr.  We.iener's  reseaii'hes  npjiear  to 
show  that  these  eoiiHtilurinnal  symptoms,  as  well  as  many  nlliers, 
are  due  not  to  nrir  aeid,  hut  to  in'licantiria  and  'ixaluria.  One  of 
my  patients  was  greatly  ImuMrd  hy  heailaehe,  insomnia,  and 
other  nen-ous  ]ihenoiiiciia.  and  We.^ieners  nnnlysis  nf  her  urine  eol- 
hvted  at  thr  lime  >!iiivvc'd  an  ciinrnious  exeesT^  of  indicun  and 
oxnlie  acid.  Thereupmi  an  atu-inpt  was  made  to  stop  jtroteids 
and  administer  earl'uhydrates  in  Ihe  hope  of  relieving  her  dis- 
tres.s.  Il  wiin  found,  hnwever,  thai  al  nnee  shi'  lii'gan  In  have  so 
nineji  tlaiideni  distention  of  ihe  stomach  and  ImwrU  wiili  aggrnvn- 
tion  of  her  dyspn<ea  that  the  miii-nitrogenou*  diet  had  to  he  aban- 
doned for  a  n-liirii  !■'  meats,  eh*.,  wilh  all  their  evil  consei|iienccs. 

The  problem  nf  how  to  meet  the  food  re(|nirenicnls  of  cardiac 
sufferers  is  a  complex  one  and  mosi  ditheull  of  solution  when  we 
have  to  do  with  th<'  singe  of  iniperfect  eoinpensatioii.  It  Is  quite 
generally  agreed  that  in  ea-es  nf  hcarl-disea^:-  nn  com  pi  i  en  led  by 
renal  lesions  the  inyocjirdium  sliouid  be  .-supplied  wilh  a  relatively 
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I«r^'  }irn]w>rt inn  "f  pnitcids.    Tin'  main  roason  for  this  li<^  in  the 

fiii't  iliiil  iIk-  iiifrii^rt'imiis  f>riiK'i]ilcs  arv  tissiie-funiiiiif;,  and  henn; 
rcpanilivc  L'k'iuciit*  »(  lln"  ilii'iiirv.  uml  slumW  ht-  in  cxws:*  wh«ii- 
ovcr  there  tx  ti  ilciiiaiid  fnr  increatied  iiitiBciilar  work,  ae  is  the  caae 
in  cnnliiK-  nffcctidiis.  Mfn'ovcr,  meats  ami  ntht-r  foods  rich  in 
prntpids  do  iiol  mulcrpi  iln-  sumo  sort  of  fi-niii-nliition  and  gen- 
cnilf  SI)  imii'li  ^11^  ii--"  'li>  I'arliiiliyi.irnleM.  and  do  not  ro  injiirioiislv 
distend  llip  hnllow  ahdomiiial  viscera.  They  are  not  so  bulky,  and 
ihri'pfoiv.  ri'lativi'ly  lo  ilic  i|iiiiiilily  ingpstt-il,  fonlnin  a  far  larger 
propitrliim  nt'  tiiitririil  limlcriiil.  For  olivimis  reasons  jiersons 
with  iinconiiiensiitecl  valvular  lesions  should  have  their  dietary 
definitely  urdercd  iiiiil  nirefiilly  supervised  by  their  medical 
alli-niliiTiis. 

If  .-linulil  lie  reiiieiidiereil  that  dipesiion  and  assimilation  are 
both  slow,  and  therffnro  the  fir*t  rule  to  !»•  Uiii  down  is  that  food 
is  ii')i  fo  hi-  liilrr-n  ill  sfiiirl  !ril''i-riil.%  but  miiiile  time  allowed  for 
ihe  stnniach  tn  empty  iNrlf  befure  fre>*li  iionrlslinipnt  is  adniinis- 
liTed.  Tlif  fiiily  jieiiU  anil  uther  irritatinj:  products  of  ferraenta- 
lion  c/ftcn  <K-easitiii  a  fcelinfr  of  faintness  or  gnawing  at  the  epi- 
p:istriuiii  wlui'ii  i-i  uii>t:il;i'n  for  liun^er  and  tlionght  to  indicate 
ii  iii'cil  fiif  nmn-  fi""l.  lu  I'tber  ciiscs  apprlilo  \^  poor  and  patients 
are  iinnbli-  to  cui  lic;iriily  iir  (In-  regular  meal-hours,  and  hence  the 
frieniN  mid  r'vrn  (lie  jiliv-iiciiin  !;i'l  llie  ifb'n  llnil  the  meals  nnist 
I'l-  re-eTifiirced  liy  inilk,  I'gg  img.  etc..  luidwiiy  In'tween.  1  have 
tliii.-*  kuiiWTi  noui-i^liiiK-nt  |i>  be  »drriinislei'cd  every  two  or  three 
hours.  Sin-b  i-  undoulitedly  n  iiiislake.  Tlie  eiuigested  and  per- 
liiip*  o'dfUmNiiis  wiilN  "f  llie  <tiiinjii-Ii  iMmml  )iy  energetic  peristal- 
si-  cmply  ibe  cliynie  iiil"  llie  ilinxli-iium  a»  nipiilly  as  noniml,  and 
tlu'  cHuilitions  fur  decotii  posit  ion  being  fnvourable,  tlie  taking  of 
aildiliouiil  food  brfon-  [he  sloiiiaeli  If  ready  for  it  results  in  serions 
di^ilnrliaiU'CH. 

Furtliernmn-.  ihi'^e  piiiietiU  are  often  tnnnenfed  by  thirst  and 
are  ]ieniiitlei!  !■■  pmir  ilnwn  Iii]nidK  of  all  kinds  into  the  already 
di^fr-mli'i!  iiiid  ircilali'd  viscu^-  iit  irregular  inli'rrals.  ko  that  ab- 
ilniniuiil  iliNtciiiiirii.  eriii'Iaiion-,  llitiiilenee.  aud  increased  dysp- 
ritea  ;olii  ti.  tlir  pulient's  digress.  Tliese  consideralions  have  in- 
dui'i'd  me  to  set  tivc  or  tivi-  iiud  n  btilf  hours  as  the  proper  length 
of  ihe  interval  ibiil  "buuld  ebip'^e  belween  the  nieiils.  I  do  not 
peniiil  milk  to  be  taken  lulween  linie«^  sinec  by  being  curdled  in 
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the  sloumi-h  it  i»  pructieullv  tlic  comr  as  luiliil  foot].  Whoii  in 
Millie  vases  Uic  fccHiig  of  fniiiinrsd  ami  wi-iikru-nn  iiiiikcs  huiiiu 
intermediate  iiourishiiit'iil  una voululik-,  I  unlir  a  dear  lirotli  or 
iKiuillQn,  or  wtak  tvu  uoiilHiiiing  it  lilllc  orvuiii  but  no  liiigar,  eta 
•!>o  Mitn|ilc  a  n-Kirictioii  ii.t  tliii>  lian  often  Imvii  fi<iitiil  in  work  won- 
ders in  removing  the  thirst  and  epigastrie  gnawing.  A  cniifiil  of 
hot  wutcr  drunk  an  hour  previous  to  a  niinl  tiecni.^  to  facilitate 
tlie  expuUion  of  the  stomach  euntt-nts  and  tu  elcnr  tlio  wav  for  the 
ingestion  of  freah  food. 

Tho  nest  rule  is  the  rcetriction  of  the  tiuantity  of  fluids  to  be- 
taken with  nienU.  In  severe  crn-es  liqntdD  »liouM  hr  liiriitud  to  li 
ouQcco,  and  even  in  mild  oncii  10  ounces  ^lioiilil  lie  tho  iiiiiNiitiuni. 
This  does  not  mean  only  water  in  addition  to  any  otlier  tinids 
thai  may  have  \)wn  ordered,  but  ineliuli':»  all  lii|ui<ls  iMinliini-d 
and  eonsuined  in  addition  to  itolid  inge^ta.  Tin-  imriiiifi-  of  this 
restriction  is  to  prevent  undue  distention  of  the  slom;iih  in  lliose 
cii!K-«  in  which  irneh  dijitenlion  woulil  be  likely  to  owrii^iou  jhurl- 
acss  of  breaili  or  emhnrras.'wd  c*ardiae  action. 

Tho  rule  is  that  patients  are  to  Iw  restrieted  in  the  aniotiul  •>( 
tbeir  solid  food,  for  it  is  not  rarely  obwrved  dial  llicv  itiitiiife^l  u 
verituble  hulimia,  and  if  [leriiiilti'd  to  do  mi  will  overIii;id  llicir 
stomach  and  sorely  overlax  thoir  digestive  and  it.isiniiladve  capa- 
city. A  simple  and  usually  ^uHii-ii?ni  -^iiidi'  le^  In  ihe  iiitiounl  ihat 
may  be  safely  <'i>ii!«iiineil  \»  to  be  found  In  dw-  iiijiniciioTi  dml  they 
finish  eaeh  meal  feeling  tliey  ennld  eat  morr,  .1  lilUi',  ii'i'll 
digeated,  is  worth  far  more  lli-iti  u  'juuil  Jr-til.  fUMilif  ili'ji-.ilcd. 
Thi*   restriction    not  only    ienseii-    (In-  riiiti[;"T   i-f  ilisli'iidiii;;    llti^ 

atonic  organa  which   ii   bus  boen  shoivii   fiirthiT-H  di uipo^iiinn, 

but  it  tends  to  prevent  llio  cardiae  einbiirnissmeiil  iK'easioned  by 
repletion.  Such  n  liinimtion  of  llie  ]inliciit'*  food  Tim!»l  not  be 
carried  to  the  extent  of  slnrvHtiot] ;  iiml  yet  if  the  ([ludity  of  tlie 
nourisbuient  is  jndicioucly  selictid  ii  will  ol'lfii  b>-  a  iimlt.T  for 
surprise  how  small  a  bulk  will  suHiec — nay.  b'-w  ii  will  luiniMler 
to  the  patientV  ponifnrt. 

In  eonsiderinp  ihf  arti^■ll■.■^  »(  f 1  -nilublr  lo  lliis  ehiw  of  wuf- 

fen-rs  I  think  it  best  1i>  di':il  wiili  llir  ^iilijo'i  in  n  general  way 
mther  ihan  to  attcmpl  to  iNnkc  up  iippmiirlnle  mnnis.  Tea  and 
coffee  should  be  weak  ;iii>l  iNuiTain  -iiich  an  iiiiiount  of  :-ngiir  and 
cnun  as  depends  upon  ilu'  degree  of  dige.'*live  disturbance.    Cocoa 


471  DISfiASES  OP  TnE  HEART 

or  broma  ia  pn-feraMo  lo  dtoc»lu(«  bccauec  containing  lose  fat, 
ami  wIk-11  um>U-  wiili  iiiilk  U  Qiirritioiis.  K  wine  or  liquor  u 
ih(jiif;lit  iidviaablc.  it  r'hoiiM  be  frwly  diluted  with  water.  But- 
leniiilk,  kimiysfi,  iiixl  iiuilluil  milk  niuko  a  valuable  additiou  to  the 
(litlary,  and  p-nfriiUv  u^nx  well. 

KlTorvi-Tichif:  Iicvonifres  aro  olijoctionable  on  nocount  of  the 
dii^Eciition  lliev  o('<^at4ion;  and  for  thiii  and  otlier  reaitona  malt  ber- 
cragea  are  not  advisable,  unless  in  spociiil  cascs  when  tb<»v  arc 
craved  on  iiccouiit  of  tbeir  l>irrcr  tanle  or  their  stimulating  the 
nnfitriiiK  ii|ij"'tite.  Ifcd  drinks  and  very  but  fluid.*  are  not  well 
liiirin',  situe  iiiediuiu  tciaiKratures  are  boiler  for  weak  Htonmehs. 
The  a<lniiaFiibtlity  of  rtoups  und  brurhs  must  l>e  determined  b^'  the 
('Diidiliiiii  i>f  lh<-  kidni-y^  and  llu-  luibiTr^  i>f  the  iuilividual.  When 
rbr-.iiie  Tj)-|)liritia  eNinfs,  sI'R'k  sunjis  and  meat  extracts  are  to  bo 
roi'lildden,  nince  iwriniul  exlnietives  arc  irritating  to  the  renal 
epillieliuui.  It  sIiouM  be  renieiid)i*red  that  beef-tea  and  the  like 
riri*  sliuiMJiiiils  iirid  ]iii^!'c»i*  no  ren!  fnfid  value.     Creain  bouii;*,  or 

jiui't'rs  ii*  ilii-y  ill :ill(ii|,  [ire  tint  n-jien  tn  ibe  same  objeetion  and 

iirr  lii;;bly  iiiiirlliuuH.  .\ll  ibc^e  are  fluids,  however,  and  when 
tiikeii  ill  <'<iuii('i-ii>>n  with  nnjiil  fimiX  ^bnuld  be  liiuited  in  amount, 
li'^l  lliry  libinl  tbi-  !ii>i"'litc  fur  what  is  to  follow  and  ereatc  u 
fecliiif:  iif  r('|)l(-tiini. 

( "arbiiliydrali's  .ihould  In-  iillinved  but  spjiriiifilv  beeaunc  of  the 
fnlluMiiij:  (■nn!-idi'riilini[.- :  In  ilic  lir-i  |iliice  ibey  readily  undiTfjo 
t'miiciitiiliuii  jiml  .pirii>i'in  lliiluK-til  ditjtenlion  of  the  stomach  and 
buwi^;  whili-  In  the  sci-ond  plaee  tliev  ftie  »ii  re-udily  oxidixed  that 
they  iiii|)i'<>pn']ite  llic  nvypii  Hi'ces?»ii py  for  the  utiltiiation  of  the 
nitroirfiKius  prini'ipli>  'if  the  dii-tiLr>'. 

Xevcrtlioli-iN,  Mifiii-i  mid  >hiri'lti'«  eiinnol  be  withheld  entirely, 
and  lii-'ii'i'  tbr\  iiiuT.t  he  ill  ihe  Ipn^it  objeetionablo  forms.  To 
liiiiiiTH-ii  tlii'ir  (rndi'iii'V  l-i  fiTiii'-niatiun  the  latter  should  be  ao 
lli><i'oii;!bly  T'ubjet'li'd  to  jicul  in  eookini.'  that  ibe  Hiareb  granules 
iK-efinie  ennverted  tnio  jinipe-i'iigiiv.  Toiiwt,  Kwiebuck,  light  crack- 
ers, and  "  pulled  Im'ad  "  and  niulKna  or  tea  bitwuitfl  made  with 
bnfcing-pnwiler  are  ])refenddi'  to  bi-eail  wliich  bas  been  raised  by 
meiin!i  of  vcasi  ami  i«  ofluL  imperfi'i'tly  baked.  If  jratiitoes  are 
allowed,  ibey  should  lie  baked  and  tnenly,  and  even  eooked  in  thia 
wiiy  lliry  sbould  nut  be  taken  in  unlimited  amounts'.  Rice  when 
well  bnili'd  luay  \u-  nUo  |)ei'iiiiHed  iti  rt-striuled  quantity,  but  sweet 
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potatoes,  cereals,  and  ihe  miiltifarimia  conibinat ions  of  flour,  but- 
Irr.  Hiiii  pugtir,  whftlitT  wiiti  ur  \vitli(iiU  i-f^gs  and  milk,  known  as 
cake,  g^i^]dl(^c■JlkL-a,  i^lc,  are  iiiadiiiiiiiiililc. 

Moflt  desaerts,  and  in  particular  sweetmeats,  eonfectinns,  pre- 
served and  canned  fniilo,  aro  to  Ik-  allowed  only  to  those  patients 
wlift  enn  di.ipnai^  of  unrli  nrtirdcs  willioiit  niiTmvhij;  fliiliili'iice. 
Fruils  ai'P  liest  in  llicir  nntural  stHif-,  and  even  tlicii  Mtumld  be  ripo 
and  fresh.  Apples  iirc  jifirlieularly  ffood  Ijccauso  of  their  rela- 
lively  Inrj^;!.'  jK-rci-iitiif;*'  i.if  niirlf.'ii-allniiTiin,  iind  wlieii  linked  aro 
often  lx!tler  lulcratcd  lliaii  wlicn  nncuciked.  ['iiieapjilo  lia-i  always 
seemed  to  me  a  jmrtieiilavly  desirable  fruit  boeanao  containing 
It  iialural  <linf!ttive  ferment  of  prcat  efficiency.  As  a  pcnerul 
lliiii);  I  rcjfanl  it  as  bi'ltcr  fur  i-arditipatlis  to  take  fniits  at  the 
close  rather  than  al  llie  bet;iiLniii;t  i>f  a  meal,  as  they  do  not  blunt 
the  apiwtile  niir  i*reatc  so  miieb  pfts. 

Must  of  the  frcwb  ve^'etablcs  are  valnable  additions  t»  the 
dietary,  either  because  rich  in  proleidn  iunl  fithcr  nutritive  priu- 
ei|ilfs,  or  on  accmiut  of  tbcir  si-rviiiir  a*  rcli»he«  and  eoninining 
varioii»  suits  essculial  tn  the  tirjianisiu.  Peas,  lentils,  string- 
Iveans,  aud  s]iinH('li  are  said  to  be  relatively  rb'h  in  Jron-fi inning 
principles.  Ti'iualoes,  cabliaRc,  caulidower,  turnips,  and  kindred 
varieties  are  apt  1o  di^aprce,  hui  if  well  borne  nuiy  be  jiermitted. 
Asparagus,  when  not  conini-iuilieated  liy  renal  disease,  celery,  let- 
tuce, (ireens  nf  varii>ns  kinds,  tmd  youn;;  onions  arc  allowable, 
while  euentubi-rs,  tcndiT  nidisbi'!«,  and  "livi's  may  be  left  to  itidi- 
vi'iual  desire  and  ability  to  tiileratc  w-ilh"ut  distress.  Mnah- 
rooniB  lire  very  ricb  iti  pn^friil".  and  for  ri-i>:d  patients  snpply  ii 
fonii  cjf  nirriijieniius  fond  that  i.i  not  hjk'Ii  to  object  inn  as  is  anininl 
food  with  its  estvaetives.  IJeets  are  rich  In  supar,  as  is  corn,  and 
arc  likely  to  neeai'ion  flatuleiK'c 

Of  foods  rich  in  proteiils  beef  and  pork  head  the  list,  but 
perlia[w  are  not  bo  easily  difjesteil  ns  are  veal,  lamb,  and  mutton, 
which  are  excellent  when  nol  loo  fat.  AH  incatit  should  ho  roasted, 
broiled,  or  slewed,  ii"!  fried:  bvil  however  ])repared,  lliey  should 
be  as  free  from  fivavy  as  possihlo  aud  nuphf  to  be  so  well  done  as 
to  have  destroyed  the  ^'I'nn*  of  ilcconi  posit  ion  tliroiij;li  wlioso 
aetion  during  the  time  of  bau;;ini;  tbe  meat  becomes  tender.  Fowl 
and  gamed>irds  form  a  eiipital  adjunct  to  ibe  heavier  meats,  a9  also 
do  fiflh  and  most  kinds  of  shell-ii»h,  particularly  oysters  when  raw. 
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Suiiic  of  tlio  Kullpii  fiwli  and  meats  when  not  too  rich  provide  appe- 
li/iii^  and  itiilritidiis  ili^1i<'F<.  (.'aimed  saluioii,  suiinigt'S,  i.>tc.,  are 
lau  ricli  ill  oil  iiiul  fal,  iiiid  art'  ii|)t.  In  eanse  eructationit,  whereas 
fresh  trijie  is  anid  to  l>e  easy  of  digestion.  ('heeeG  is  highly  nnlri- 
tious,  and  wlion  known  not  to  oci-nsiuii  constiputioii  or  distress 
may  In:  allowed.  'I'liis  is  I'spwiaMy  the  catie  with  eoltagn  and 
i-rciini  clii'cse.  This  arlJLdo  of  food  shoiild  not  be  taken  when 
i-ookeil.  Eppa  are  very  digeslihlo  and  form  a  vuhiahio  addition  to 
tlic  dietary  of  tliis  cliiss  of  invalids. 

Years  of  fxiierienre  in  llio  feeding  of  cardiopathe  baa  oon- 
vincpd  nif  thai  their  food  nhould  he  phiin  and  that  where  more 
tliiin  oriiiiiHry  indijrfstioii  CNisIn  the  mi'iiii  should  not  Ix"  elaborate, 
ll  has  seemed  to  me  all  exeellent  plan  in  sonic  instances  to  sepa- 
rate llie  eiirlioliydnites  from  tlic  iiiiimal  fomls- — ihat  is,  to  givo 
llieiii  hy  I  lionise  Ives.  Then  at  the  meals  coiii[K)Bed  chiefly  of  ani- 
mal fond  unly  vi'fri'taliles  nr  relishes,  sneh  as  asparapne,  lettuce,  or 
celery,  are  idlnwed  In  addilimi.  In  lliis  manner  lias  W-cn  pro- 
vented  irnieli  of  tlie  ]nitrefaetivc  rleeonii>osition  of  meatii  which 
engender  tlie  di  hi  reusing  syni]>tom9  of  indieanuria  and  oxaluria. 

In  entietiisi.iii,  a  ffw  words  nmy  nut  he  amis*  concerning  an 
ab.-oliile  milk  diet  in  cases  of  cardiae  inadei]iiacy.  It  has  l)eeD 
hifjhiy  reeomiiiendi'd  in  conjunction  with  nbsolnte  physical  rest  as 
an  e.\ee!lenr  means  uf  reTiioriiig  cciiiijietisatinn  when  this  is  threat- 
ened. It  acts  proliahly  liy  lowering  arterial  tensiim  and  lessening 
or  reninvinf!  tlif  evils  of  tlie  defective  iligestion  of  solid  food,  since 
milk  alone  acts  as  an  intestinal  anti-septic.  Furthermore,  by 
virtne  of  its  tuffjir,  milk  often  exerts  a  pronounced  diuretic  action, 
and  tliii:-  aids  in  the  removal  of  miimr  di-j;ree,s  of  dro])sv.  Wbc'ii 
adiiiiiii&iered  as  the  cxehisive  artiele  of  diet,  it  is  best  given  blood- 
wartii  and  in  nioderale  ainoniits  at  rciriilar  intervals — e.g.,  a 
enjifid  evi-ry  two  hours.  It  somelimes  ogives  host  when  diluted 
with  ail  alkaline  wiiler,  as  Vichy  orSclrzer  water.  Siieh-a  diet 
shonld  not  he  maintained  iiidcfitiilrly,  and  in  most  instances  pa- 
tientfi  liei;in  tu  plead  fur  more  -nl»lniiliiM  unnrishment  at  the  end 
of  iwi>  i>r  ihfei-  iliiy^,  ll  -ilumld  lie  pernisled  in,  however,  nntil 
the  results  aimed  jii  Imvi'  Keen  lejudied.  wlicii  a  firadual  retnm  to 
siilid   t 1   is  III  ]•(■  oiudc. 

Clothing,  Habits.  Occupation.^What  Ims  been  said  in  preced- 
ing pages  under  these  heaiU  iippHi.-^  with  Btill  grc-ulcr  force  to 
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eubjecta  of  valvular  mischief  vfhev,  their  coiDpcnsation  is  imper- 
fect. The  influence  of  these  factors  is  suhsidiary  to  those  that 
have  just  been  considered,  and  yet  these  matters  are  by  no  means 
unimportant.  A  too  tight  corset  or  waistcoat  may  so  hamper 
thoracic  movements  and  so  impinge  on  the  distended  right  or  left 
ventricle  as  to  frustrate  all  attempts  to  reinstate  compensation  by 
digitalis,  resistance  escrciscs,  baths,  etc.  Constriction  of  the 
chest  and  abdomen  is  therefore  to  be  sedulously  guarded  against. 

The  immoderate  use  of  tobacco  will  assuredly  prove  depress- 
ing to  the  heart-walls  we  are  striving  to  strengthen.  Alcoholic 
excess,  even  though  intoxication  does  not  result,  injures  an  un- 
compensated heart  by  causing  excitation  and  exhaustion  of  the 
cardiac  muscle-fibres.  Sexual  excess,  perhaps  even  very  moderate 
indulgence  of  this  kind,  may  maintain  or  increase  the  very  dila- 
tation we  are  endeavouring  to  overcome.  It  should  therefore  be 
strictly  forbidden  until  such  time  as  the  heart-power  shall  have 
been  reinstated. 

Occupation  of  all  kinds,  particularly  such  as  involve  even  the 
lightest  possible  physical  effort,  and  exciting,  long-continued  brain 
work,  must  be  laid  aside  while  compensation  is  defective.  Unfor- 
tunately, the  circumstances  of  the  patient  do  not  always  admit  of 
a  rigid  enforcement  of  tbia  injunction.  When  this  is  the  case, 
the  danger  of  injury  from  his  occupation  must  be  explicitly 
stated,  that  the  work  may  be  performed  in  the  easiest  possible 
manner.  It  is  always  well  to  furnish  such  explanation,  together 
with  a  warning,  that  in  the  event  of  damage  resulting  from  a  con- 
tinuance of  the  employment  the  physician  maj'  not  be  held  respon- 
sible for  the  failure  of  treatment.  Only  by  attention  to  details 
can  the  medical  man  hope  to  turn  what  threatens  to  prove  a  disas- 
trous defeat  into  a  brilliant  and  it  may  even  be  an  unexpected 
victory.  It  is  precisely  in  this  class  of  cases  that  modem  cardio- 
therapy  obtains  its  most  signal  and  astonishing  triumphs.  There 
is  no  other  class  of  cases  which  so  amply  rewards  intelligent  and 
painstaking  management. 


CHAPTER    XVIII 

THE   TREATMENT   OF    VALVULAR    HEART-DISEASE 

(Condaded) 

III.    COMPENSATION  LOST 

In  some  cnscs  of  valvular  disease  tliat  have  reached  this  stage, 
restoration  of  tlieir  compensation  is  impossible  and  the  physician 
can  do  no  more  than  mitigate  the  patient's  sufferings  or  add  a  few 
weeks  or  inontlis  to  his  life.  In  other  eases  skilful  management 
may  so  assist  the  heart  in  its  strnggle  that  it  is  able  to  overcome 
the  obstacles  in  the  way  of  the  circulation  and  regain  a  measure 
of  its  former  adequacy.  The  weapons  with  which  to  aid  Nature 
arc  lit  the  command  of  all,  but  the  knowledge  how  to  make  them 
most  <'fFei-tive  is  possessed  by  only  a  few.  Digitalis  is  the  weapon 
on  wliicli  cliicf  reliance  is  to  be  placed.  It  has  its  congeners,  whiet 
are  sometimes  ot  greater  service  because  of  some  differences  in 
llicir  aetion — e.  g.,  strophantlms,  which  eserts  less  constricting 
effect  (in  tlie  arterioles.  It  is  safe  to  say,  however,  that  thera- 
peutists of  greatest  exiierience  place  more  reliance  on  digitalis 
lliiin  itiiy  ulluT  remedy  of  its  class,  and  that  as  a  clinician  grows 
ill  e.Miierience  in  the  treatment  of  this  group  of  lesions  he  generally 
comes  to  em]ilny  this  drug  more  and  more  often,  and  strophanthus 
am!  similar  remedies  with  decreasing  frequency. 

It  is  not  alone  necessary  to  have  knowledge  of  its  mode  of 
a<'tion:  oue  must  also  understand  the  indications  and  eontra-in- 
ilii-ali'iu-^  for  its  use.  The  skilled  hnntcr  will  procure  more  game 
with  an  rxju'odinin'  of  less  ainnninilion  than  will  an  untrained 
spnrt-man.  S.i  likewise  with  ibis  gre;i1  remedy.  The  esperi- 
eiiei'd  atiil  ^killed  elinii'ijiii  will  iiccnmplisli  miiri>  oftentimes  with 
sniidl  iliwcj  liiiiii  ciin  lie  wlm  i-;  rml  trained  to  recognise  the  eondi- 
liHiis  iliat  iln  ur  iln  lint  call  fnr  its  ndniinistration.  TncNperieneed 
pruclitiiiTier-  are  a|it  to  think  they  must  order  dicitalis  so  soon  as 
callci!  oil  ti>  treat  a  ease  of  valvular  disease  witb  nipturcA  com- 
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pensation,  no  niattpr  bow  groat  the  viflccral  conRt-stion  or  cxtensivo 

llio  o'dfiiia,  lTnlefil.  tlic  iircscin'o  uf  lirniwv  is  gfiH-rnlly  eoiisid- 
iTi'il  the  iiiilii'iUiiiii  for  digitalis,  and  iu'iipc  liiis  dnig  is  prescribed 
aa  the  sovereign  rcnicdv;  when  this  fails,  the  cuse  is  considered 
liopck'sa.  As  {i  fioTicral  proiior^iiioii  il  in  true;  Iiut  in  many  ensea 
iIk-  giving  111"  digilalit*  at  first  is  amdciguns  In  whipiiing  a  horeo 
lliat  cannot  draw  Ids  load  np  hill.  lie  fails,  not  heraiiwe  of  hick 
iif  i-fforl,  liiit  bownnio  his  load  is  iK-yond  his  slrcnglh.  Lighten  hia 
Iliad,  iiiid  llii-  pi"ir  hcnnt  will  siiniiniuil  tlic  hill  witlmiit  fiillering. 
The  criji]ile.l  lit'iift  fails  in  ils  lidioiirs,  as  ii  rule,  Ijcuaiise  its  lask 
lius  Ix-conif  too  great,  and  nni  fioni  weiikiic."*  irdicrent  in  ita  nwo- 
eardiiiiti.  ll  liiis  liiVfHnf  likr*  ii  jaded  horse,  exhausted  yet  willing 
still,  whieli  nmy  respond  f'lr  a  time  to  whip  and  "ijnir,  hiil  will 
die  in  the  alteiiipt. 

Overdilatatioii — that  is,  nverrii  stent  ion — fif  the  eardiae  eavitiea 
renders  llie  ln'arl  iiira|>al>Ie  of  respondin;.'  to  ii  dni;;  whii-li  slows 
the  organ  liy  jirulnugiiig  dia!»lid(;  and  tlins  favonring  a  hetler  iill- 
ing  of  ita  eliamhers,  Tlie  heart  is  already  filled  to  its  utnioal  and 
fails  to  (.'ontraet  aileipiately  Itcranse  of  abiiorinal  endot^ardial 
bl(jo<l-|ir('.>^»nre.  Kveti  nmlef  the  miiiiiilii.*  of  digilaliiii  h*  walls 
eannol  eojie  siieeessfiilly  with  its  CDiiti-nls.  As  ii  iniilliT  of  fact, 
the  drng  only  intensifies  its  einbitrrassment.  Tlir  mIhhIx  irillim  the 
orifiin  mils!  /ir.-fl  hr  rrlirrrt!,  nffrr  whlrli  'Hi/ihilis  inuii  he  iidmhils- 
Inrptl  u-illi  mliaftirlin-ii  irMillx.  Tbi->  nniy  lie-  dmie  Uy  liloodleltiiig 
or  by  catbiirsis:  12  tn  IR  nnneei'  of  blood  may  be  drawn  from  ilie 
arm,  or  wet  eiip*  'ir  leeebei'  may  be  ap|died  tn  the  prie<'ordin.  t 
prefer,  and  have  usually  einployrd,  hydrii:;'ij;ite  iMlharlies,  liei-aiiso 
tbey  lesisen  dircetly  the  lii-p:iiie  stiisi-^  tli.ie  coi'xi-jt^  wilb  llie  emvliac 
di»lentii>n  iirid  furnis  onotln-r  "f  ibc  nnniiliniis  ai-riiig  ntt  n  barrier 
to  the  actinn  of  dipitalis.    Tlie  fulbiwiny  is  a  nise  in  point: 

April  1".  li^!>">.  I  wii»  a*ked  lo  treat  Mis*  T.,  aged  fortyfonr, 
who  bad  l>een  ill  wilb  liearl -disease  fur  abont  RJx  wer'ks  and  had 
Ix-cn  given  np  by  a  number  of  diwrtors  as  a  ho[«dess  ease.  In  fact, 
tlie  last  physieiiin  Ii:id  deel;ireil  nolbirii;  eonld  be  done  for  her, 
had  aeted  on  ibis  belief,  preseribed  "uly  some  ivideirie  in  relieve 
her  eougli,  and  had  gimt-  lii«  vriiy.  Tin-  lady  gave  a  history  of 
artieiilar  rhenmaiisni  tiventy  fiv<-  year-i  before,  »irice  wliieb  tinio 
she  had  Wen  short  of  lirealh.  Her  present  symptoms,  however, 
dated  from  about  six  weeks  liaek,  yel  t-ouI<l  not  be  Iraecd  lo  anjr 
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siH-riul  exciliiig  caii.ap.  A  prmicmncpd  aggravation  o£  her  condi- 
liiiii  had  folloM-cd  iIil-  exertion  on  tbc  previous  iJundny  of  drcsS' 
ing  and  going  ilowii.ilBlrrt  tii  diiiiicr. 

1  finiiid  hir  sitiiiig  iij)  in  Ik'J  vi\  account  of  dyspncca  and  cough 
vvliiili  Imd  prevented  sleep  fur  several  niglitm.  Her  cidour  was 
a  pec:iiliar  blui»]i-,vclluw  or  siliglitlji'  grcenUh  line,  and  anasarca  was 
cxtri'inc,  cxteiiiliiip  tii  tlic  trunk,  and  including  the  upper  extromi- 
ties.  The  radial  pulwes  were  so  Hiekiring  ihiil  the  lieart-rutc  had 
to  be  eoiiniol  l>y  uiisi-ulliition.  As  nearly  as  I  could  detennine, 
owing  to  the  great  arrhythmia,  the  heart  was  beating  between  160 
and  IT'l  tiriie^^  a  iniiinli'.  Then'  wa^  nc.i  cardiac  iiapulsi-  pejwp- 
lible.  IJoih  iibsiiluie  iiiul  rehuive  dulnees  waa  enormously  in- 
erenat'd,  the  laitei-  reaching  from  Ij  inch  to  the  right  of  the  right 
sternal  margin  very  nearly  to  the  left  anterior  axillary  line. 
lleiirT  mninds  were  feeble,  the  first  being  piirtly  obscured  by  a 
iituniiur  that  seemed  to  pnssrss  an  indistinct  presystolic  portion; 
ilic  piiiiuonie  sound  wiis  very  uecentnnlcil  am!  the  correejiond ing 
aortic  was  wi-iik.  "I'lie  biix's  r-f  butli  Inrigs,  partietdiirly  the  right, 
wiiiiwed  dulnews  ili:it  did  net  .-iliift,  and  nnmernns  fine  nioiM  rales. 
The  Hrni  roumh-d  border  of  the  liver  wiis  palpitblc  thri-e  fingor- 
hremllh^  bi'1i>w  the  eoitlal  areh,  nnd  the  abdomen  yielded  riigns  of 
aseitcs.  The  iiriue  jlmwed  nofliiiig  mure  than  the  usual  changes 
of  enrigf-itioii. 

The  piiric-tit"*  liisfress  whs  pitiful,  unable  to  cat  or  aleep,  hold- 
ing bersi'll'  ujiriglit  in  bed  willmut  even  ilic  suppr>rt  of  pillows, 
luboitring  fur  air,  cotighiiig,  and  expeei  oral  ing  bliKitly,  frothy 
mucus.  The  diagnosis  \mis  plain^nntrid  disease  of  rheumatic 
origin,  whieh  ai  last  had  broken  down  and  led  to  this  enormous 
diliiliiliun  -if  the  liearl,  hyp'wtatie  pnlmonury  eongestion,  hepatic 
I'ligr.rgi  lui'nt.  ii'di'inii,  nnd  il^ciletl.  There  were  no  serious  com- 
Iilicationti,  nml  yi't  it  was  very  <inest jonable  whether  or  not  the 
heart-wall^  wnuhl  ever  rei'uver  from  the  eimrnions  strain  to  which 
they  were  liubjiictcd.  To  the  fatidly  I  espre^.j'ed  a  guarded  opin- 
ion as  to  ihe  recnlt  of  treatment,  yet  encouraged  the  sufferer  to 
hope  for  recovery,  that  slie  might  snirinion  courage  from  hope  to 
endure  the  vi-ioroiic  onslaughts  on  her  o'dema  that  would  have  to 
be  niiiilc.  1 1  seemed  to  me  n^clesi-  to  prescribe  digitalis  with  the 
heart  In  that  state;  ao  I  resolved  to  siistiiin  It  with  strychnine, 
whieh,  owing  to  the  fact  that  she  could  not  afford  a  nurse,  waa 
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given  by  mouth,  ^  every  three  hours  during  the  day,  while  each 
evening  I  injected  the  same  dose  hypodennically,  together  with  J 
of  morphine  and  ^in  '^^  atropine,  to  induce  sleep  and  lessen  the 
cough.  Then  as  a  package  of  symphorol  had  been  given  me  for 
trial,  1  decided  to  try  its  effect  on  the  dropsy,  A  cathartic  was 
also  administered,  but  not  a  very  powerful  one.  The  diuretic 
failed  absolutely,  and  Merck's  diuretin  was  tried  with  the  same 
want  of  success.  Then  without  changing  the  strychnine  and  even- 
ing dose  of  morphine  it  was  decided  to  make  use  of  purgation — 
good,  vigorous  purgation  of  the  old-fashioned  sort. 

The  patient's  strength,  by  tlie  way,  had  increased  appreciably, 
although  the  cpdema  had  only  grown  somewhat  less  hard.  She 
was  also  able  to  take  a  little  more  nourishment,  consisting  of  milk 
and  eggs.  Acoor<1irgly  compound  jalap  powder  in  teaspoonful 
doses  was  administered  until  a  large  number  of  copious  watery 
stools  were  secured.  Indeed  at  one  of  my  visits — the  first,  I  be- 
lieve, after  the  powder  had  been  ordered — she  was  found  sitting 
on  the  niglit-stool,  and  in  response  to  my  queries  concerning  the 
effect  of  treatment,  stated  she  had  been  sitting  there  for  two  hours, 
preferring  that  to  the  effort  and  fatigue  of  changing  from  bed  to 
the  stool  and  back  again  every  few  minutes.  The  influence  on  the 
heart  and  circulation  was  wonderful  and  gratifying.  First  her 
cough  and  dyspna^a  subsided  and  the  sputum  lost  its  bloody  char- 
acter; the  abilonicn  softened  down,  and  the  adruin  left  the  arms 
and  flanks;  the  pulse  grew  a  trifle  less  rapid,  but  appreciably 
more  waves  reached  the  wrist ;  cardiac  dnlness  became  rather  less 
extensive  also.  Then  I  decided  to  let  up  a  little  on  the  purgation 
and  to  administer  infusion  of  digitalis  carefully  prepared  from 
English  leaves,  strychnine  and  morphine  to  be  continued  as  be- 
fore. The  results  were  almost  magical ;  the*  heart  quieted  down 
and  daily  grew  in  regularity  and  strength ;  dropsy  disappeared 
entirely,  and  the  patient,  free  from  cough,  was  able  to  lie  down 
with  ease  and  enjoy  a  comfortable  night's  sleep.  The  morphine 
was  diseontimiod,  but  the  strychnine  was  left  undisturbed. 

Ifay  1st  the  patient  was  turned  over  to  Dr.  Houston,  who 
resided  in  the  nciglilwiurhood,  and  by  him  reports  of  her  progress 
were  made  to  mc.  The  last  time  I  saw  the  patient,  about  June 
1st,  she  was  sitting  dressed  on  a  sofa,  without  the  faintest  trace 
of  cedema,  the  pulse  80,  perfectly  regular,  the  heart  of  nearly 
81 
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normal  size,  and  with  a  loud  systolic  apex-niiimmr.  CuinpcnM- 
liim  liiiii  liccoinc  rt- cslublislitd  for  tlic  lime.  A  peculiar  and  inter- 
Miiu^  fijiliiri?  (if  lliis  case  iidw  developed;  the  paticut  bocamo 
iiuit't,  niorosf,  and  melancholy,  very  unlike  licr  cheerful,  patient 
si'lf  duriDK  thi!  Iioighl  of  her  peril.  This  change  of  disposition  Dr. 
Iloii!4rim  fninui  was  dne  lo  digitalis  and  disappi'ared  with  ccssa- 
(iun  of  llie  dnip,  'I  lii»  patli-nt  rciimved  during  ihat  same  aiimmer 
to  Moliiie,  Hiid  ihero,  her  old  symptoms  of  asystoHsm  returning, 
sht'  died  in  Ki'hniury.  l">lHj. 

Ill  This  I'jisc  the  Ireiilini'iil,  ilmiigh  successful,  was  severe,  and 
under  similar  condiliuns  I  would  n«jw  advise  removing  the  ascites 
hy  a«piriilioii,  which,  by  nioro  iiuickly  relieving  intra -abduniinal 
pressure,  wmild  pi-ciuit  tin*  I'lirlii-r  i-mpluymcnt  of  digitalis.  Iti 
niost  cii'c*  of  tlic  kind,  moreover,  diuivliu  accomplishes  the  re- 
moval i)i'  ilic  drop-HV.  lis  failure  in  this  instance  was  owing  prob- 
alily  to  the  extreme  reual  stasis,  which  should  first  have  been 
le^^ciK-ii.  I  liave  seen  remiirkuhle  results  follow  its  use  in  cases 
of  cardiac  dropsy  in  which  .--tiisis  was  less  pronounced. 

A.  ('.,  a  tall,  slender  girl  of  fourteen  years,  was  seen  in  con- 
sidtiitioii  with  rile  lute  Dr.  K.  >I.  Uide.  Peeemher  14,  lf*!tl,  be- 
t'au-->e  iif  Itearl-diHi'a.-e  and  iiicri'a.iiuf^  dropsy.  There  was  a  his- 
tory of  clinreii  ill  eii;lil  veivrs  of  age  and  again  in  August,  1891, 
since  wliicli  hiMei'  attack  ?lie  had  not  hei'n  well.  U'Meina  had 
gradually  appeared  and  iuirreaseil  in  spite  uf  Irewtmeut  by  her 
home  ]ihysiciiin:  liince  she  had  been  hroii^dit  to  Chicago  and 
|il;(er(l  mi  cluirgc  of  J )r.  Ilalc.  A  urine  analysis  of  December  Uth 
liy  Dr.  ( '.  Milelicll  had  slmwri  a  fnurteendninr  tpuiniity  of  13 
oum-i's,  specilic  ;;ravily  \AI-J~.  acid,  urea  slated  aa  reduced  to  75 
per  ei'Ul  of  normal,  a  small  nniouiit  of  albumin  and  hyaline  and 
;:i'annlar  east*.  The  symptoms  v.vre  the  usual  ones  of  dy^pna'a, 
weakness,  and  swelling  of  the  lower  extremities,  anorexia,  and 
eou-'tipalioii. 

The  patieni  lay  on  a  roueh  seini-reemubent,  evincing  jilain 
sI;;ti«  of  venous  stasis.  The  lower  extremities  were  moderately 
itdeTUiitciiis,  and  the  external  jngiihir»i  were  ilistended,  hut  not 
jtulsating.  Then*  was  noliceahle  prominence  of  the  procordiuui 
and  great  distention  of  the  ahilomen,  which  yielded  signs  of  frco 
lluid,  the  livi-r  lieiiii:  pid]'ab]e  ihref  finger  breadths  below  the  cos- 
tal areli.     The  heart  was  greally  inereused  iu  siite,  the  apes-beat 
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boing  in  tlie  sixth  left  intcrejnicc  outside  tlic  nipple,  and  tlicre  wn 
a  loud  iiiitrul  svstolii-  iiiul  slmrl  i)rcsj-stolit;  imiruiur.  Jly  tioiea  di 
not  slale  the  jnilw-rato,  but  mention  ihat  the  pulse  was  regular 
rapid,  lUiJ  small.  Signs  of  th<;  heart  being  immovably  fixed  ii 
position  wi're  discovered  at  u  niiieh  hilcr  jieriod. 

in  view  of  the  fact  tliat  digitalis  had  Iwon  taken  wilhou 
favourably  infliieneiug  ihe  dropsy,  it  was  decided  to  put  liei-  oi 
90  firaiiiK  I'f  diuri'liii  in  twi-nry-funr  hi>urs  and  Jidminister  i 
niddcrait-  dowt?  .if  i-idc.uiel.  'I'wn  days  .4nbM'(|ijcnlly  Ibc  iiriin;  win 
re|Hirted  to  bo  SI  uunees  and  to  eontain  a  trace  of  albumin  bu 
no  easls.  This  wilful  liitlf  mit's  tln-n  Ix'nan  to  be  so  annoyeil  hi 
the  frequent  niiciurition  that  ahe  refused  any  Imiger  to  taki 
diurelin,  and  this  whs  slopped.  It  was  rcpluced  by  hcart-tonies 
first  dtgitHlIs,  and  (hen  -^  grain  of  cuuvnlhiniarin  thrice  daily 
Her  improvement  was  so  vapiil  that  after  about  two  weeks  she  wa 
taken  to  biT  Iowa  liouie  in  care  of  a  (rained  nurse,  by  whom  order 
as  to  diet  and  exereiac  were  strictly  enforeed.  Uninterruptoi 
gain  was  made  until  iMbmary,  when  the  patient  wearied  of  he 
re»lruiui  and  my  serviees  were  dispensed  with.  Tlif  foUnwinj 
October  I  learneil  tbat  she  was  ridinj:  borscbaek,  playing  lawn 
tenniii,  and  bieyeliuj;.  but  "  Iht  lijii*  looked  blue."  Five  years  nov 
elapsed  before  I  :if;alu  wiuv  Ikt,  hul  !  learned  meanwiiile  llial  An 
had  another  breiikdowri  similar  I"  in-r  lir^i  'Hie,  Ikt  recovery  beinj 
very  slow,  ami  rwpiiring  severe  purgation. 

My  next  examinalion  of  llns  jcitieul  was  in  ibe  early  fall  o 
1P!»0,  at  which  time  sbe  wiis  alteiidinp  a  young  ladies'  .-eliool  ii 
one  of  our  suburl>s.  The  heart  was  very  iireally  enlarged;  it 
gpex-beat  was  immovable  in  tin-  sislh  lefi  iiirersjiace  well  toward 
the  anli-rior  axilbii'y  li)ie:  and  miiral  re;;iirj.'iiaririn  appeareii  ti 
he  ihe  jJi-edominant  lesion.  llej-aiie  eu;;or;;ement  was  consider 
able  and  cardiac  endiarraiwcneni  was  eviilent  uium  exertion.  Sbi 
.:is  resi)rting  oeeasionally  to  a  few  drops  of  sirophantluis,  but  m 
eat  hart  ics. 

She  was  induced  to  takf  a  laxiilivc  wnter  at  refiuhir  intervals 
which  ^iKredily  lessened  ibe  visceral  cimgestiou.  Siie  also  con 
aented  to  try  the  efHcacy  of  a  course  of  balhs  «  f'l  ynuhdin  sup 
pleraentcd  by  resisiiiiice  K_vninaslics.  The  resuils  were  gratifying 
the  dilalaliou  of  the  rij:lu  heart  Iioing  nimrrciahlv  redi 
tlifi  cardiac  tone  in  I'eneral  lifini/  ei 
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two  yean,  it  sbe  sub»eqiient]j  stated.  She  passed  the  winter  of 
1808-'99  at  a  young  ladies'  seliool  near  PhiUdeliihin,  and  was  m 
toleruhle  licallh  until  April,  189!>,  wbcn  lOie  had  an  attack  of 
acute  riicuriiatiftin.  Thi.i  resulted  in  an  aciite  pericarditis  with 
elTucion,  which  left  her  very  feeble  for  the  ensuing  two  months, 
much  of  that  tinic  bi-iiig  «|>ent  in  u  whool-ohnir  at  Ailanlie  City. 
I  had  th«  opportunity  of  examining  her  in  June,  when  the  heart 
was  fonnd  enormously  enlarged,  with  an  intense  systolic  apex-mur- 
ntur,  and  also  a  loud  diastolic  one  imnic^lintely  following  the  »ce- 
ond  sound.  This  inurniur  was  of  niaxiumm  intensity  at  and  about 
the  apex,  and  was  evidently  mitral,  produced  by  the  inrush  of 
blood  into  the  dilated  loft  ventricle  during  the  beginning  of  its 
diastole.  The  action  of  the  heart  was  nnsteady,  the  abdominal 
organs  were  much  engorged,  and  the  ]>Bticnt  was  pale  and  weak. 
She  was  put  on  strophanthus,  strychnint^  and  ir(»i,  and  went  on 
to  her  home.  Her  condition  improved  during  that  summer,  yet 
rcmembcriug  the  benefit  obtained  by  the  Xaiiheim  treatment  in 
1896,  «he  returned  for  another  course  in  Octolwr,  189ft. 

My  notes  record  that  the  ajiex-inipiilBe  was  broad  and  heaving 
in  the  ei.'tth  and  seventh  interspaces  5  inches  to  left  of  the  ster- 
nnni ;  akwlitte  and  reUtivc  dulnc^ei  grpnlly  iricre««Kl,  the  latter  ex- 
tending nearly  to  the  left  anterior  axillary  line,  and  at  the  right 
to  Ij  inch  to  llic  right  of  the  breastbone.  The  apex  was  fixe*)  in 
position,  and  a  doid>]c  niurmiir  was  still  prej<e»t  in  ihc  mitral 
area,  both  very  intense.  The  external  jngulars  were  full  and 
the  liver  pal]>ubte.  Signs  of  insufficiency  of  the  aortic  valves  were 
diligently  xotight  for,  but  in  vain.  'Hie  niilriil  valves  alone  were 
involved.  The  enormous  hypertrophy  and  dilatation  of  tlie  left 
ventricle  w<^rc  due  to  the  exo-pcricardial  adhesions  acting  in  con- 
junction with  the  mitral  disease.  Baths  and  exercises  were  begun 
October  19lh,  and  November  1st  it  was  rccord<«!  that  the  left 
external  Jugidar  was  turgid.  The  patient,  contrary  to  in-stnie- 
tions,  was  ascending  too  many  stairs  and  eating  too  heavily.  Ca- 
tlianiis  «n<I  gri^at  care  in  the  matter  of  exerci.'*ing  reduced  the 
turgescence  of  the  veins  and  liver  for  a  while.  On  Xovember 
23d  it  was  again  recorded  that  the  jugulars  were  full  and  the  lipft 
blue.  Thi:^  was  atlribiiled  to  her  having  hurried  in  dressing 
and  having  walked  against  a  strong  cold  wind.  The  venous  con- 
geatiou  again  diminished,  althoiigh  not  entirely.     At  the  close  of 
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the  eourae  of  treatments,  which  had  extended  through  eix  weeks, 
it  was  noted  that  the  left  heart  had  not  diminished  in  size  at  alL 
The  enlargement  of  the  right  heart  was  less,  however,  the  action 
of  the  heart  less  easily  disturbed,  and  the  patient  felt  stronger, 
hariog  lost  the  weakness,  perspirations,  and  sensation  as  if  the 
"  heart  was  trembling,"  symptoms  of  which  she  spoke  at  the  date 
of  commencing  the  treatment  The  winter  following  she  felt 
better  than  ever  before. 

Since  the  above  was  written  this  patient  suffered  a  final  break- 
down, and  died  under  my  care  in  May,  1901.  Her  last  symptoms 
have  been  described  in  the  chapter  on  Mitral  Regurgitation. 

March  18,  1896,  I  was  requested  to  see  Mrs.  F.,  aged  thirty- 
four  years,  who  had  been  dropsical  for  several  months.  The 
patient  had  bad  inflammatory  rheumatism  at  the  age  of  twelve  or 
thirteen  and  again  at  thirty,  soon  after  the  birth  of  her  second 
child,  but  had  not  been  aware  of  cardiac  symptoms  until  Septem- 
ber 10,  1885.  She  had  then  been  aroused  in  the  night  by  a  violent 
attack  of  palpitation ;  and  a  few  weeks  subsequently  had  suddenly 
developed  headache,  paralysis  of  the  right  side  of  the  face,  and 
partial  left  hemiplegia.  This  had  gradually  improved,  leaving 
behind  a  paralysis  of  the  extensors  of  the  left  arm  and  contracture 
of  the  fourth  and  fifth  fingers.  After  this  attack  dropsy  had 
gradually  come  on,  and  had  resisted  treatment  by  several  local 
homfcopathic  physicians.  For  six  weeks  prior  to  my  seeing  her 
she  had  been  unable  to  He  down,  and  had  only  slept  by  sitting 
with  her  arms  supported  on  a  table  in  front  of  her.  An  enormous 
cedema  'extended  as  high  as  the  waist  and  involved  also  the  left  or 
paralyzed  arm.  The  greatly  distended  abdomen  yielded  fluctua- 
tion and  percussion  evidence  of  free  fluid.  The  liver  was  made 
out  as  greatly  enlarged,  and  there  were  signs  also  of  fluid  in  the 
right  pleural  cavity.  The  pulse  in  tlie  right  radial  was  very 
arrhythmic,  small,  and  accelerated ;  the  left  radial  pulse  was,  and 
it  may  he  remarked  still  is,  smaller  and  feebler  than  the  right.  The 
external  jugulars  were  a  good  deal  distended  but  did  not  pulsate. 
The  apes-beat  was  in  the  seventh  and  eighth  intercostal  spaces 
close  to  the  left  anterior  axillary  line.  It  was  at  first  thought  to 
be  pushed  over  by  the  right-sided  bydrothorax,  as  the  fluid  in  the 
pleural  cavity  was  thought  to  be.  The  first  heart-sound  was  audi- 
ble in  spite  of  a  loud  systolic  murmur  which  was  transmitted 
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around  lo  llii-  Imi-k:  the  piilnumic  second  sound  was  much  intcn- 
sitii'ii.  Witli  exc(-pl ion  of  tin;  shifting  (hilness  at  the  right  base, 
tlip  hiUfTs  were  iifgHtivc.  The  urine  was  scanty,  but  gave  no 
cvidt'iici-  iif  renal  dii^case  apart  from  congestion. 

Tliii*  casf  WHS  llii>U};lit  to  In-  iiu-rcly  one.  of  mitral  regiirgila- 
tion  in  tho  singe  of  destroyed  conijtcnsation,  A  year  later,  how- 
I'ViT,  wcll-iriarked  rftrartion  of  llie  tciitli  iind  eleventh  left  inter- 
eoslal  s]incL-H  piisir*riurly  wnn  dL-woverinl,  Unjadlient'e  sipi  of  *d- 
hiTi-nt  periniriliiiiii.  and  the  a]>ex  was  immovable.  Early  in 
April,  after  I  took  chiirse  of  the  ease,  n  quart  of  clear  serum 
wn*  willi'lniwii  from  \\\i'  i-it;lit  ]doural  cavity,  after  which  reso- 
iianct'  and  VL'!iiciilar  rcspinili'iii  vchirnrd  lo  that  side.  This  was 
after  trcnlini-iit  htid  removed  Ilio  dropsy,  and  hence  this  wn* 
eonchided  to  be  an  old  plenpific  effusion  that  had  oacapcd  previ- 
mis  r<vif;niiiim. 

The  iiTi'liiiiinavy  trcntincnt  in  this  ease,  as  in  that  of  Miss  T., 
was  lieroie  pnrjjalion.  It  srenicd  useless  to  administer  digitalis 
•n-  dinn-li['!i  imtil  iiflir  tltc  ixeej'sive  slawi-  liad  lieen  redntvd  hy 
ealhiirsis  and  ln'iifi-  tlie  patii-iit  wiis  a^sureil  of  relief  if  »lie  would 
have  the-  courHjw  to  Iieni'  some  vary  severe  treatment.  Her  re- 
sjHinw  wad  lo  llie  etTirt  lliiit  ^lie  would  gliidly  endure  anything 
lliat  would  I'elh'Vi'  lier  nf  lier  sulTi'rin^'.  Aeeordiiigly  jig  of  a  grain 
of  L-laK'riii  was  pn"^ci'il)eil  hourly  unlil  it  hejian  to  opt^rate.  At 
niy  visit  next  <hiy  1  K-iirni'il  -lu'  liml  lakcn  ten  of  the  elaterin 
(ir';uinl(-t  and  lliat  ^lir  had  vouiili'J  II  liim-T.  and  purged  20.  Iq- 
di^■alinn^  of  improvouient  wi-re  already  ajipreciahle.  and  as  she 
eNjirestieil  herself  as  ready  to  ntand  another  rinind,  tlic  granules 
were  ordi-reil  reiM>aterl  on  the  following  day.  TJieir  effect  was 
iiiiiiieiK^i-.  afler  whieh  llie  dropsy  iliminiflied  i'till  more.  To  aii9- 
lain  her  during  lliis  ordeal  slie  reeeived  full  doses  of  str^■ehni^e 
liy  ni"Uth,  stimulants  whenever  necessary,  and  a  coneenlrated 
iioiiri-ljitig  diet  I'onf^iKling  Inrfiidy  of  eggs  and  iitroug  hrolhs.  By 
the  lifrli  diiy  ihe  eireulalion  had  nuiiiifeslly  imjiroved,  but  sho 
felt  and  appeared  very  weak.  Tlie  family  was  much  eoncerned 
and  rhoiighl  the  patient  wat  never  going  to  endure  the  treatment. 
The  snITerer  was  undaunted,  however,  and  T  w;is  obliged  on  moro 
lliiin  one  oecrt^ion  to  eeiiMire  eerlnin  niend)er5  of  ihe  family  se- 
verely for  lalking  l)efore  the  patient  in  a  way  to  dishearten  her. 
lligitalis  was  then  ordered  in  tablesjtoonful  doses  of  the  fresh  in- 
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fusion  pverv  four  lionrs,  and  the  vigour  of  the  catharsis  wna 
ubiit('<),  from  4  (o  U  wultTV  stunts  diiilv  being  still  smuvpiI.  It 
wav  ii'.it  li'iig  lii'foiv  (In.-  jJHtii'rji  wiis  iilde  In  tqM  'iii  lied,  ii  thing 
she  had  not  been  able  lo  do  for  nearly  two  montliH.  The  sppptica 
in  the  fiiiiitly  firclf  wure  now  foiivinced  und  ready  to  assist  in  any 
tIicra|K'Utii!  [tieiiMit'i-  proiKiTiiid.  The  <i'd(.'inn  was  slidilioni,  vet 
wholly  stibsidE'd  in  about  three  W(-eks,  When  tlii.H  had  been  ac- 
complii^heil  Mn|iinilion  of  the  right  pleural  cavity  was  performed 
with  llie  R'sult  previously  stated.  l)ij;itidis  wa.-*  eouliniied  diiily 
for  a  year,  but  in  the  foriri  of  the  tineturo  and  for  the  nuist  part 
in  doaoit  of  15  drops  Ihree  lo  four  times  a  day.  The  chun^  in 
the  pulse  waa  very  jjralifylii^,  being  in  .lune,  as  piveu  in  my 
notes,  only  (>.'>  and  tolerably  re;n'hir.  The  Hvcr  still  retnaincd 
greatly  enhirfred  and  Uepi  showiti)^  ,>ueh  a  Ii-ndeiiey  to  iiierini!<e  in 
size  and  firinnews  wlieuuver  rlie  liowels  wcrp  not  kept  freely  open 
(hilt  at  len;,-!!!  llie  palii'iil  wii'i  instruete<l  to  keep  on  hand  a  siitu- 
ruled  soluiion  of  Kp.-^om  .'^alt.-t,  utid  of  lliis  to  Tulce  every  iiiorning 
euch  an  amount  as  would  seenro  several  Huid  evacuations,  This 
order  was  slrietly  ubeyed.  and  in  eoujniietinTi  with  ihe  eardiae 
tonics  produred  tlie  liii|ipir-^t  n^^ults.  Itefore  rtie  siiinmer  wh3 
past  fihe  was  walkiiiy  ali"Ul  Ibi'  Imu^e  ami  euj^yiuj;  drives,  As- 
condinf;  stairs  was  strictly  forbidden,  however,  and  was  not  cvcu 
nttenipled  for  at   li'i(.-t  a  year. 

Although  this  palient  never  hist  her  ap[ietile  and  seldnni  expe- 
rioneed  indifiesliori,  her  dietary  was  nuide  very  simple  and  of  .1 
somewhat  restricted  ipnmtity  fhat  there  lui'ilit  be  no  ehanee  of 
her  overloadinfi  her  sloiiiaeli  in  the  detrinienl  of  lier  still  enor- 
mously liyperlropbii-d  and  dibi ted  jn-arl.  It  corisisti'd  In  the 
ninin  of  a  small  dinli  of  n-real  itiirl  eream,  a  nofl-bniled  epg,  a 
little  bnltered  toa^l,  and  a  eiip  of  cereal  eotTi'e  for  breakfast  ;  for 
dinner  at  inidday  a  fair-si/ed  pieee  of  meat,  jrreen  vef;elables, 
little  or  no  jjotatoes,  some  bread  and  Iiulter,  and  a  simple  plain 
■teeert,  as  plain  pudding,  op  fionio  fresh  fruit,  water  in  limited 
quantity  heiu^'  tbi*  bi-verni;'-:  for  llie  I'vi-iiini.'  nn-jd  slu-  i:enerally 
took  a  little  cold  njeat  witli  l^rend  and  butter  and  cookeil  fruit  of 
some  kind.  After  a  eonslderable  time,  in  conseipienee  of  iho  dc- 
vclopmenl  of  symptoms  tbiil  ^«ecirii'd  tn  indieale  she  was  fjetling 
too  much  moat  for  the  limited  iinmimt  of  exercise,  T  took  awoy 
the  uuiiuul  food  in  the  evening  uud  »hc  uuiiliiied  hvrsblf  to  licr 
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favourite  cereal  jit  this  mciil.  This  patient  obojed  instructions 
to  llie  k'tter,  ami,  owing  largely  to  this  circumstance,  gained  grad- 
milly  in  endurance  and  improved  in  colour  unlil  Ht  ihc  end  of  two 
years  was  suid  hy  frierids  to  no  longer  look  like  an  invalid.  For 
thi'  \m»\  four  years  she  has  taken  very  little  medicine  and  has 
heeii  ahle  to  attend  to  her  houscliold.  even  doing  considerablo 
work  at  dilTerciit  limes.  Shi-  hiis  heen  allowed  to  go  upstairs, 
]iruvidfil  jilie  does  not  linrry,  and  has  not  been  injured  thereby. 
I  have  seen  her  on  the  average  ooce  t-vcry  two  weeks^  yet  have 
ni'l  always  prescribed  nicdirinc,  contenting  myself  with  seeing 
iIimI  c'vcrytliiiig  was  jirojrressing  ns  well  as  conld  be  expected. 
There  ir.is  iici'ti  very  Utile  lime  when  she  has  not  taken  ii  little 
digiliilis,  iiMiidly  a  sinple  daily  dwse  of  ^  or  10  drops,  but  now 
and  ihrti,  when  ilie  heart  has  i-ljnwn  a  disposition  to  greater 
nrrliythmiii  or  hurry,  this  amount  haa  been  exewded.  There 
have  been  periods  of  ilays  nr  a  fi?w  weeks  when  I  have  seen  fit 
lo  oriler  iron  or  strvelmine,  and  at  a  few  times,  eliaracterized 
by  iniii!^iial  i-on-iririion  uf  the  jndf^e  and  scanliness  of  iirine,  she 
hiii'  bi-i-ii  oMigi'il  (o  n-snrl  In  Tiiirui;lyeerin,  nsmilly  to  the  relief  of 
llic  fnudilion.  In  the  fall  nf  l.'^HH  this  patient  contracted  a  bron- 
chilis  \c!iteli  Wits  altended  "ilh  silclll  a  degree  of  fever  and  conges- 
lii'ii  of  The  I'i^ht  hmj.'  ihal  for  ii  <lay  or  two  I  feared  »\\ti  would 
uel  a  br"ni'b'>-]im'nmonia.  It  finally  yii-ldcd,  however,  to  rest  in 
bi-d.  licndn  mill  apuniorjiliiiic  hydn«'lilorate,  the  heart  Wing 
.■>U>tiiiTiril  by  s'liiie  i-\lni  iIom's  nf  strvi-lmini.'  and  digitalis.  This 
piilienl  lias  never  shown  niiirli  ilyspima,  Imt  did  for  a  nund>er  of 
iimuths  siilTer  u  good  dejil  frnni  fnpitive  pains  in  the  left  half  of 
ihe  thorax  with  arearf  of  inten'ostiil  lenilernt.-Ti,  while  below  the 
riglir  seii]>ula  and  piis,*ing  tlirongli  to  the  front  was  al  times  a 
wearing  dull  |i;iiti  thai  was  imly  uuligalcd  by  lying  down.  Her 
liver  is  still  very  large  and  grnwinj;,  ns  tlic  months  go  on,  pereep- 
lihly  tliimier  ai  its  boi'dor  jiud  liarder.  It  ilrops  down  also,  being 
reiiilily  pii>lii'ii  upward.  I  ihi-reforc  allribnied  her  right-sided 
pain  lo  the  pulling  of  the  heavy  liver  on  its  snpjxtrts. 

A^  the  reader  has  observed,  tlic  foregoing  cases  are  all  in- 
stances of  mitral  disease,  and  two  uf  them  complicated  by  peri- 
cardial adhesion-i.  They  were  eonseipientjy  a. it  ihc  nmst  promis- 
ing, yet  responded  to  treatment  in  a  highly  gratifying  manner. 
Such  is  not  so  wilb  eases  of  norlic-valvc  disease,  us  proved  by 
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tlio  t'aace  dctnilwi  in  the  eliajiter  devoted  to  Aortic  Itcgnrgitution, 
III  lS[t4  I  had  in  charge  n  vmiiip  man  niiipleon  years  of  age 
atSicted  with  insufiifkncy  of  ihe  iiurlk'  viilvcs  of  rlioiimutic  origin. 
Componsation  was  not  badly  ni]itiired  to  judge  from  his  symp- 
toma.  He  displayed  no  trdenia  or  marked  venous  stasis,  almost 
his  only  subJL-ctive  oonpriousiie-«»  that  idl  was  not  rlfiht  being 
shurliiesii  of  bn-alh  and  [ja1]iitali(>u  n{)<iii  exi'i-tion.  Vel  the  liearC 
was  dilated  and  the  pulee  noIaUy  arrhythmic.  It  was  hoped 
benetit  would  nsull  fmru  a  conr-e  nf  tln-niju'iilii-  baths  and  exer- 
cises. As  II  matter  nf  fael  sonic  de^ireit  of  strcn^tli  appeared  to 
be  imparted  to  the  heart,  for  the  impulse  lieeame  more  defined, 
tho  flouiids  more  distinct,  and  liiii  subjective  sensations  less  pro- 
nonnced.  Xcverlhclc-s,  n"I  mitny  wi-clis  hiel  ehipsed  iifier  the 
course  of  treatment  whm  he  suddenly  had  an  aliack  nf  j)arlial 
syncope,  on  uecoiiut  of  which  Ik^  was  confined  to  bed  and  cardiac 
tonies  were  adiMiiiislen'il.  He  dirl  mil  iniprnve,  imd  ii  few  diiya 
later  died  suddenly  with  nianifr^iatiuns  iliat  sinmgly  sugjp'sted 
embolism  of  one  of  the  main  divisions  of  llio  pulmonary  artery. 
An  autopsy  was  rinl  ohdiinrd. 

The  Treatment  of  Dropsy .^Ulien  this  stiprvenea  in  the  (lowii- 
wani  course  i>f  valvi.--|i--ioii!.,  it  is  not  lo  U'  rejjarded  merely  as  on 
indieution  of  cardiac  inade<]uiii'y'.  Iiut  us  cviiiiiice  of  obstruction 
to  eapilbirv  eirc-uhitii>n,  phis  itnii-miu  and  iir>'t\u-v  |ii-niii'al>i1ity  of 
the  capillary  walls.  The  jiressiiri'  of  tlie  tniUMided  situjii  still 
further  oltetmcls  capJIhirv  fimv  and  au;;itii-nl>«  I'liniiiic  I'lnliiimi*.*- 
mcnt.     U  »uM.  Ih*  reuioveil,  llierefore,  U-fon-  llii-  strcujiili  ••(  tin- 

heart  can  he  restored.     In  this  sLi-te  of  valvular  ilisi-a-r  ll ciir- 

rencD  of  dropsy  is  very  (■oiiini"ii.  and  it-  n-ui'ival  i>  the  |proli|i'iii 
&nt  re<iiiiriiig  solntion.  In  s'lme  iniilan<-i-n  litis  is  easy  and  only 
aOBOWitelea  for  its  aeeompli^lnnent  llje  iiivi;;ontlion  of  cardiac 
wmtractions  bv  pnttinp  the  palirnt  at  n--i  mid  hy  a>lmi[ii.'>t(Tiii^ 
catliartie.s  and  ili^italis. 

Accordinp  to  my  experience,  llie  infusion  of  dii;iiali!<  exerts  n 
more  decided  liiiiri'tii-  affion  thiin  d'M-*  any  oilur  |ir''|iiiniti<in  <ir 
any  other  remedy  ex<'('piin;;  diiireiin.  It  shonld  he  t're.-hly  pre- 
pared from  Kn;flish  leaver,  ax  these  are  more  rcliahle  thiin  the 
German,  which  lire  snid  to  ciintnin  a  eonsidcndilo  proportion  of 
stems.  The  suhslitiilion  of  n  ([itid  extract  for  the  Imvis  in  lliti 
preparation  of  the  infusion  is  nt-ver  lo  Im;  toleratdl.    The  addiliwii 
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of  si]iiillii  nr  i>f  n  pntiissinm  salt,  as  the  citrate  or  acetate,  is 
thought  hy  sdiiif  to  iutcnsifv  the  diuretic  actiuii  of  the  infusion, 
but  is  objvft  ion  able.  Si]uiils  is  likely  In  occasion  irritation  of  the 
giititr(>ini<.-stiii;il  triii't  and  riTuh'r  llio  stomach  intok'niiit  of  th« 
digital  is.  If  puliish  li?  ii.^<.-(i  in  r(.nijniii.rtioii  it  is  better  aUnie,  no 
thHt  I'itlicr  of  the  dnigs  may  be  increased,  decreased,  or  withdrawn 
without  uffci-tiug  tht'  other. 

To  prot'urc  its  iiL-tiou  <jn  the  kidneys  the  iiiftision  should  bo 
given  in  fntl  ilowea,  J  an  uuneo  tvtry  four  hours,  and  continued 
for  several  days  or  ao  long  as  it  continues  to  Augnieut  the  flow  of 
nriiif,  lis  iictioii  slmuM  he  i-Inscly  walehed,  that  the  remedy  may 
lie  sliijijieil  so  soou  aa  signs  of  its  cuiuuhilivc  effect  are  detected. 
These  arc  slowing  of  the  liciirl's  eoutrnelion*  to  60  or  loss,  ua\i»ca, 
and  a  fuilinj;  off  in  the  amount  nf  urine  after  this  has  first  been 
increased.  It  shoiihl  be  renieuibercd  tlial  some  persons  become 
iiaii!'e;ileil  hy  ilifiiuilis  even  before  il  Uiis  been  IhUiti  long  enough  to 
produce  its  pois<jnou.'<  effects.  The  umst  trustworthy  indication 
llint  till-  dniK  W"iiM  best  he  discnnlintied  is  found  In  the  excretion 
of  iirtiie.  If  this  does  iiul  migini-nl  after  digitalis  has  Iwcn  exhib- 
ited for  two  or  lliix'e  ditys,  even  (bough  the  pnlsi^rate  falls,  there 
is  notliing  t<i  be  pained  by  further  administration  of  the  medicine 
n(  this  liuii',  If  ]"TM'vcn'd  in  there  is  danger  of  cuinnlatix'G 
acfirm.  Again,  it'  afn-r  liaving  been  iiiep-ased  for  a  while  the 
urine  begins  lo  illnunish,  digitalis  is  beginning  to  esert  its  toxic 
I'ffcel,  and  oii^lil  jtl  luicr  t<i  lie  »l'i|.p(.>d,  Kven  if  these  unfavour- 
able signs  do  ui'f  appear  I  make  it  a  rule  lu  willidniw  the  infu- 
sion at  ihe  end  of  tiw  ilays,  or  after  the  H  ounces  comprised  in  the 
phurnincopii-ial  foriiinhi  have  been  exhausted.  The  drug  contin- 
ues to  lie  eliminated  for  a  day  or  so  Innircr.  and  lii'nci-  il  is  not 
ucuidly  mrc-isury  lo  follow  it  direcily  by  any  other  aimilurly 
acting  agent. 

It  is  not  ummnuiinn  for  digitnli;*  to  fail  to  remove  dropsy,  and 
wlien  sneb  U  the  ca»c  it  is  well  to  try  dlnretin — Knoll.  This  is 
often  surprising  in  its  ad  ion,  as  in  one  ease  in  which  after  the 
failure  of  iligilalis  it  increased  the  urine  from  a  pint  in  twenty- 
four  hours  to  S  ipiarts,  Kven  this  remedy  may  fail,  Imt  if  it  is 
fresh  and  given  in  large  doses  of  Jlfl  to  M(t  grains  a  day  it  gener- 
ally proves  II  powerful  diuretic.  It  is  Iwat  given  in  solution,  15 
grains  everj-  three  or  four  hours,  yet  in  conjunction  with  digitalis 


THE  TREATMRST  OP  VAT.VULAll  HEABT-DISEASE        491 

Miiallcr  dosca  are  sometimes  efficient,  Diurctin  has  a  disagreeable 
soapy  taslc.  and  nftiT  a  time  iimv  wfasioii  ntiiiscu  ami  even  vom- 
iting. It  also  kHjsviis  tliL-  Imwt'ls  ill  Home  insiaiices.  Its  taste  and 
unpleasant  effi»ts  may  Iw  cmmtpracted  by  the  addition  to  each 
dose  of  a  drachm  or  two  of  cftscnoc  of  pi-psin.  For  tlie  knowledge 
of  [hi»  vjihiiililc  tliiTniR'iilic  fad  T  an)  imiclili-d  to  the  wifi-  of  a 
fitnui-r  [laCiciit  who  was  (rouipelled  to  lake  hirge  dosps  of  diuretin 
for  a  long  tinic 

I  havi'  trii'il  miirnTim^  oilier  hi;;hly  vniiiiti-il  dlnrftit^  reme- 
dies, lint  iiunc  aside  fruin  diiiri'liu  has  ever  fullilled  expeclnlions. 
Sugar  of  milk  and  vegetable  diiirL-lios,  as  apocynum  cannabinum 
and  gqnills,  have  never  yielded  iijitisfnetory  reMilts.  liiileed,  I  do 
not  see  hiiw  they  eaii  be  cxiiecte.I  to  iivereonie  ilropsy  when  this  is 
due  lo  cardiac-  inadi-i[nacy  and  renal  eongcslion.  The  indieationa 
arc  to  rcliei-e  atanin  and  to  «timubite  heurt  uetion,  whieh  they  can- 
not do.  I  Iijive  nut  eniplnycd  cal'mu-l  n^  a  diiiri'iic  since  I  have 
dreaded  a  jHissilile  [ityalisiti.  Wlicn  nsi'd  for  its  effeel  on  the  kid- 
neys, it  is  in  down  of  It  grnins  wveral  time?*  liaily  in  eonjunelion 
with  opium  to  restrain  its  action  nn  the  bowels.  Administered 
in  this  manner  it  is  said  by  the  (Jerniuns  to  pmve  hijrhly  pffieient 
in  cases  of  cardiac  dropiiv  nncMm|ilieiiIeil  by  renal  liiscuse.  It 
BCeniH  to  me,  htiwever.  Mint  orn-  is  ju!<liried  in  re.^orting  to  so  pow- 
erfid  an  iii:ent  nnly  wln-n  nil  olher  means  liave  friiU'd. 

If  the  dropsy  if.  so  extreme  tlmt  serous  traiisndalion  in  the 
alidiimen  or  other  cnvilies  intensities  the  jiatieiit"?.  di;*Iress,  it  is 
often  found  that  dijjitali.-,  diurelin.  or  caffeine,  even  In  heroic 
doses,  fail  to  incren^i'  ilie  urine.  This  is  dne  to  the  imjinssiliility 
of  iwteuriiij;  adeipiate  Idond-pre^sure  in  llie  reiiid  iirlerie*.  Stusia 
in  tbe  penal  veins  must  first  he  lesseneil  if  one  Is  lo  induce  pro- 
BOunced  kidney  action.  For  this  rciiriou  siich  enornmus  u'dcina 
must  he  diminisheil  or  renmved  through  the  iikin,  bowr-ls,  or  by 
meclianical  means.  Profuse  sweating  Is  not  advisalile,  since  hot- 
air  baths  nnd  pilixrarpine  uri-  tuo  depressing  for  heart  patients. 
We  are  restricted  eonsecjuently  to  ratharsis  and  operative  pro- 
cedures. 

The  latter  include  puuelnroi  or  incisions  of  the  skin  of  the 
ankles  lo  permit  the  serum  to  drain  away.  Tins  i8  often  an  effi- 
cient mode  of  removing  obstinate  dropsy,  but  is  likely  lo  be  ob- 
jected to  by  the  palient  or  his  frii;iid»,     Great  cleanliness  is  re- 
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quired  to  prevent  iiiflaraiiiation  of  the  intogiiment.  A  most  excel- 
lent nieaiia  of  accuring  siieh  drHinagir,  and  one  not  ©[wn  to  the 
olijcction  of  poysible  iiiforlirm,  is  in  the  use  of  Soutlioy's  tubes. 
Those  lire  tiny  silver  cHninilas  whit-li  by  aid  of  a  minute  trocar  can 
be  inst-rtw!  bfiieiilli  ibe  skin  of  ibe  unklfs,  and  are  then  secured  lu 
place  by  strips  of  adhesive  plaster  or  by  rubber  bands,  Hypo- 
deniiic  nerdles  cim  be  used  in  the  same  manner.  The  quantity 
of  scrum  thul  will  trickle  awny  ihrungh  those  tul»efl  is  astonishing. 
Dropsical  accumulation  iu  the  aeroua  cavities  may  he  with- 
drawn by  lapping,  a  procedure  wliitrh,  if  aJowly  done,  is  devoid  of 
daiigL-r  of  eolhipsc.  It.  ix-easions  pain,  and  patients  generally 
shrink  from  being  tapjied  on  this  account.  They  also  often  urge 
the  additional  objection  (lint  it  will  have  to  bo  repeated,  and  hence 
iTi  priv;ili'  practice  it  is  seldom  resorted  lo.  When  consent  to  tins 
proceeding  ciin  bo  siccurcil,  the  physician  should  not  content  him- 
self merely  with  luiviny;  llius  removed  the  tlnid.  It  will  quickly 
reaceumulftte  unless  the  advantage  thus  gained  can  be  hold.  Con- 
.>iei|U('iitly  the  tapping  .slmuhl  be  followed  by  the  administration  of 
tli^jiialif  "['  iliarfiin,  nr  boili.  It  may  i>c  widl  also  to  administer 
an  active  i)urge,  fur  hy  such  measin'es  recourse  to  aspiration  more 
than  mici-  miilv  perhaps  lie  ]irevcnlctl.  In  the  ease  of  most  private 
paliciils  it  will  be  found  ihal  ibey  prefer  adive  catharsis.  They 
have  had  nun-e  or  less  experience  with  jinrgalion  in  limes  past,  it 
may  he.  iiiid  they  naturally  look  ujion  it  as  less  painful  than  being 

lllppcij. 

Cathartics. — W'jicticvcr  it  becomes  necessary  to  remove  serous 
:iccumiilution«  tlirnuj-h  the  ititi't^iiual  tract,  it  should  he  remem- 
bered ihiii  it  can  only  b<'  aci'om]di-ln'd  by  ihc  pruduction  of  many 
eopi-'UB  watery  diseharir^'s  daily.  It  is  not  suthcieut  that  the  de- 
ji-i-iionn  arc  ncmilbiid  ami  number  two  or  three  daily;  Nature 
often  dues  this  mmh  hy  a  jiouring  o>ut  of  serum  into  the  intestinal 
canal,  in  cojifctjuetiee  i^f  wliieh  tlic  patient  has  »-i>veral  loose,  even 
litjuid,  |ia^«a;;e.t  daily.  In  ^pite  -if  Nalures  treatment,  the  dropsy 
gocjt  on  increasing.  Xatiire  thus  furnishcfi  the  indication  for 
trealriieril,  (ind  fortunately  we  are  able  to  aid  her  by  the  adniinis- 
traliou  of  liyil raj;o;rue  ciitluirtii'.f.  Thi-<  prwcilurc  is  sometime* 
objected  to  on  the  j;rniinil  that  the  cardiac  sufferer  is  too  weak  to 
i-ndnre  the  depleliou.  A>  a  niatter  of  fact  the  patient's  weakness 
is  due  to  his  circulatory  eml)arrns^ment,  and  exjterience  teaches 
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that  instead  of  iteing  enfecMed  to  tbe  degree  a  henlthv  individual 
would  \ie  bv  the  purgation,  the  cardiopath  aptiially  finds  he  feelft 
stronger  so  soon  as  the  priiiiarv  effivt  of  tbf  calhnrsie  is  past. 
This  19  particularlv  true  of  mitral  palionts  to  whom  lM?roie  purga- 
tion is  apecially  Iteneficial.  Although  in  the  case  of  Mrs,  F.  elat- 
erin  w«8  highly  successful,  still  it  is  so  <]ru¥lic  ihat  nowadays  I 
generally  order  a  less  irritating  rf-im-dy.  The  best  liydragoguo  ia 
a  saturated  solution  of  sulphate  of  magiiesia,  and  of  this-  I  am 
ftccu^toinwl  to  jiromTibc  ti  rid.>lc>]MHiiiful  Imtirly  lu  au  adnll  until 
it  bc^aa  to  exert  its  t-lTeot.  ]  have  known  patients  to  take  as 
much  00  4  and  oven  t!  ounces  before  gt-tling  appreciable  reaults. 
The  effipncy  of  the  reiin-dy  i»  enhanced  if  tin;  palicnt  is  not 
allowed  to  follow  the  niedieine  by  more  than  a  swallow  of  water — 
just  enough  to  remove  ilic  bitter  taste  of  the  sails.  If  it  is  com- 
plained thai  the  drug  priHiuees  n  bad  feeling  in  the  ^toTnaeh,  this 
can  usually  be  counteracted  by  the  addilii-n  to  caeli  dose  of  Ti  to  10 
drops  of  esscnccof  Januiicu  gitigLT,  which  is  gciienilly  found  in  the 
house.  ComiKiund  jalaji  (vowder  i:i  likewise  very  effieient  and  does 
not  prove  so  drastic  as  is  supi>oBod.  Of  this,  a  heaping  toanpoon- 
ful  pan  be  safely  given  to  an  adult  ilatly.  The  tjld-fiisliloned 
"  ten  ten,"  which  is  HI  grains  i-iich  of  ealmnel  and  jalupj  was 
much  employed  by  our  forefathers,  and  is  not  so  severa  as  it  ia 
thought  to  Ik-.  It  is  licttcr,  hnwever,  to  give  .1  grains  of  caloinel 
with  si>da,  or  a  blue  pill  nf  5  or  Id  grains,  eitbi-r  nnit-dy  to  be 
followed  after  eight  or  ten  hours  by  j  an  ounce  of  Kjisom  or 
Roehelle  salts.  Biinrtrate  of  jKihiwiiuiii  i^  aUo  a  capital  drug  for 
the  removal  of  dro]isy,  and  by  suuie  patients  is  better  tolerated 
than  is  sulphate  of  niagnesiu.  (Jlauber's  salts  iibinc  is  loo  disa- 
greeable, but  may  »uuietinic!*  lip  eoud)ined  with  Kpconi  .^iills  to 
advantage.  It  is  one  nf  ilie  ingredients  of  Carl-bad  water,  by  the 
way.  Carlsbad  salts  arc  often  prescribed  to  cjirdiiie  ]mlicnls,  but, 
to  be  very  efficient  for  the  removal  of  nileina,  has  to  bo  given  in 
largo  doses  dissolved  in  considerable  hot  water,  being  said  to  bo 
more  effieaeiouf  when  iidiiiinistiTcd  wnnii.  If  cnidoiis  wiiIitv 
stools  are  to  be  seeureil,  it  l^  be^I  to  prc^erilie  rallll'l'  coueetUraled 
remedies  and  not  allow  the  intake  of  iDinb  water. 

Incase  such  energelie  eiitlmrsi.s  is  t'ouml  U'  wc'iikeii  tbe  pritient, 
his  strength  may  !«■  Hiisialneil  l>y  sirycbninc,  aroiHalie  spirits  of 
aumionia,  whisky,  or  suuio  oihtr  stiiiiuhinl.     Furlheruiyre,   ibo 
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success  of  audi  trentinent  depouda  not  alouo  upon  its  vigour,  but 
ulso  u[«>n  its  persistent  continuanw,  day  ufltT  day,  until  lUe 
iiplHT-hiiiul  Iiiis  li'i'ii  piiiK'il  ovor  llift  driipsv.  Il  rtiiuirus  jmlp- 
nii'iit  iiiiii  I'l'iinige  i<ii  tlir-  part  of  tlie  ph^iiiciau  and  fortitudv  iik] 
faitli  on  lliG  [lart  of  tlie  patifiii.  ISui  if  juJiciousIy  peree^-ered 
with,  il  ticniTiillv  n-wiinl:*  llii-  siilffrpr. 

The  Use  of  Digitalis.— Wlifii  at  leiigtli  venous  etasis  Iin.4  bwn 
{liniiiU!i!iL'il,  iiiul  tIjL'  (-iiniiiii.-  i.'iiviiit'i<  \ia\v  Ut-n  n-liovoil,  tligiia)i$ 
may  \w  prt'scrilieil,  and  will  iheii  1>e  fuiind  to  (complete  tlic  good 
Work  iH'giiii  l)v  till'  i-atlnii'lii's.  Tlif  l)fncficiiil  action  of  this  rein- 
fdy  i'i  dJcntTullj  Mttribntid  lo  ils  iinTeii!>iiig  tlu'  foR'«  of  cardiac 
systolt!!*,  in  coimetineiice  of  wbicli  llie  arterial  system  beooiiit>«  bot- 
tir  filli-il.  lint,  us  snptrcstcj  liy  Brojidbt-nt,  u  part  of  its  beneficial 
iiilliii-iiir  \»  fu  hi-  t'oninl  in  tlii'  jii-i-uTit  touii-ity  inipnrli-d  to  tho 
vi'smOc  iIii'i-iikIi  ils  vami-fdn^tricliiig  action.  Witii  iniprovwl  vas- 
I'liliir  t..iii,  lilumlllow  is  hasU-nwi,  and  witli  afcclcrautd  citcula- 
lino  in  tile  ■■iijiilliii'ii'M  iiDil  lymjihaiii'S  iilisnrplinn  of  triui«u(lod 
si'i'iiiii  i?  ]ii't)niiili.'il.  In  iidi]itii>n  ili^iltaliR  longtbenii  diai^tnle,  and 
tlius  favfMtffi  the  eniplyin^'  (if  tlie  jMihnonic  veins,  right  heart,  and 
(rn-iil  >y.-.r<-ni if  vein*,  inkI  ibn*  i-minloract»  the  inijicnding  slagna- 
liun  n{  ihi-  ('in'nhiii"ii.  liloiHi-lliiw  in  the  renal  vc?«fls  is  iin- 
prnvcil,  mill  fuiilmilli  tiiiTt'  r-i  a  corresponding  improvement  in 
Uii'  ji-nal  fnni-iinn.  Ai'iMrdinjjIy,  »»  pri'vioni'Iy  stnlod,  it  is  ang- 
iiiriifi'ii  iliiirrhJ!'  iliiii  t'lii'iiirtlich  the  nmnt  reliable  token  of  the  bi-no- 
ticiill  Ui'tliiJl  nf  ili^ilillis. 

The  oiviirrcnce  of  drojisy  is  u  [ti)ft*ibility  in  all  four  lesions  of 
111''  left  liiai't,  but  is  fur  less  iiften  wun  in  dcalroyed  compensation 
ipf  iliwuM'  of  tlie  M-iriilnniir  tiiitn  of  llic  uuricnln-vonfricular  valve. 
W  lien,  Iinwcvcr,  "i-ilniia  m-i'nrs  in  imrlic-vnlvc  Ici^ions,  it  is  because 
dilatutiun  nf  (In-  ventriek-  hiis  led  to  relative  incompetence  of  the 
inilriil  li-alld.-  willi  liiick  |iri-;'sun'  in  the  inilnionic  syutem,  dialen- 
tiiiii  iif  the  riKlil  lii-arl,  and  the  csliililislinn-nt  of  a  condition  iden- 
tical with  Ihal  of  uncompcnsaleil  jH'iiiniry  mitral  dirw>a.He. 

In  cases,  therefore,  of  aortic  ilefects  manifesting  dropsy  the 
indiciilioti  is  for  llur  adndniniration  .if  ciitliarTic*  and  iliirihiHs  tho 
Mjinie  as  in  mitral  clisr.rdi-rs.  I  liclifve,  liowi'vi-r,  ilial  ihe  Inner 
tihoiild  l)c  adniinislercd  wilL  jinlpncnt.  There  are  some  physi- 
cians wild  adv'H'aU-  the  eniploymciil  of  hirjp-  doses  of  dii;iiaHs  in 
all  casen  i.f  aortic  regurgitation  wiib  broken  compensation,     ily 
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experience  leads  me  to  agree  with  Broadbent  when  he  says  that 
a  distinction  should  be  made  between  cases  of  aortic  insufficiency 
with  (edema  and  those  without  When  loss  of  compensation  is 
shown  by  symptoms  pointing  to  left-ventricle  feebleness  rather 
than  by  (edema  and  back  pressure  consequent  upon  relative  mitral 
r^urgitation,  then  I  am  emphatically  of  the  opinion  that  digi- 
talis must  be  given  with  caution.  It  is  quite  possible  in  such 
cases  for  digitalis  to  increase  peripheral  resistance  to  a  danger- 
ous d^^ee  through  vascular  constriction.  Endoventricular  blood- 
presstire  ie  correspondingly  raised,  and  if  the  ventricular  wall  is 
very  feeble,  unexpected  death  is  not  a  very  remote  contingency. 
In  such  cases,  therefore,  digitalis  should  be  given  cautiously,  and 
its  effects  should  be  attentively  watched. 

When,  on  the  other  hand,  dropsy  is  present,  the  drug  may  be 
given  more  freely,  although  it  is  not  likely  to  accomplish  such 
brilliant  results  as  in  cases  of  mitral  disease.  Indeed,  it  has 
seemed  to  me  that  in  some  cases  of  aortic  insufficiency  with  sec- 
ondary mitral  leakage  large  doses  of  digitalis  actually  augmented 
pulmonary  and  right  heart  engorgement  by  driving  more  blood 
backward  through  the  mitral  than  forward  through  the  aortic  ori- 
fice. Such  certainly  was  the  effect  observ'ed  in  the  case  narrated 
at  the  close  of  the  chapter  on  Aortic  Regurgitation.  (Edema  was 
not  present,  j'et  the  state  of  the  heart  seemed  to  call  for  heroic 
doses  of  digitalis  in  the  forlorn  hope  of  lessening  the  dilatation  of 
the  left  ventricle.  Instead  of  doing  this,  however,  the  digitalis 
appeared  to  aggravate  back  pressure,  and  at  last  death  came  sud- 
denly and  unexpectedly. 

^\Tien  the  mitral  valve  has  given  way  in  cases  of  aortic  ob- 
struction there  is  still  less  prospect  of  reinstating  the  ventricle  by 
large  doses  of  digitalis.  The  hnpediment  to  outflow  into  the 
arterial  system  is  likely  to  cause  still  freer  reflux  into  the  auricle 
if  by  large  doses  of  digitalis  the  pliysician  attempts  to  force  the 
ventricle  beyond  a  certain  point. 

We  now  come  to  the  consideration  of  the  question  whether 
digitalis  is  equally  effident  in  both  forms  of  mitral  disease. 
Broadbent  is  of  the  opinion  that  foxglove  manifests  its  happiest 
results  in  mitral  regurgitation,  whereas  in  mitral  constriction  the 
medicine  is  not  always  well  tolerated.  This  difference  is  due, 
he  holds,  to  the  fact  that  the  narrowing  of  the  orifice  interferes 
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with  tlie  Aspiration  of  blood  out  of  tlie  lungs  which   follows  the 
better  emptying  of  the  ventride  produced  by  digitnlis.     This  argo- 

nuiit  jipplics  (-iigcntly,  iii>  doubt,  to  vain-»  wf  extrftiiitt  slt-uofiie  ia 
wbii'li  till-  oiitii-c  i.s  rcduowi  ty  a  mere  buttonhole  slit,  for  it  is  evi- 
dent that  in  euch  an  txlrpiue  condition  no  agent  can  drive  or  coax 
■111  udequuK^i  voIuiiil-  of  blood  p&tt  the  barrier.  Nevertliclom,  ex- 
]K'ri(-iur  it'nclu's  tliiit  i-vi'u  in  sm-h  cases  digitalis  ia  useful  if  pmp- 
I'rly  nivcn.  This  U  in  accord  with  the  following  consideration: 
Di^'itiilis  proloii^'s  diiiNtiilo,  and  thus*  affords  more  time  for  the 
sti'i'iiKi  pi'iil  up  in  ihi'  auriclp  to  flow  into  the  ventricle,  and  hence 
to  be  I'xpi'llcd  with  ibc  iic.\t  cnsuitif;  sjslolo.  liui*nuR-li,  howe%"€r, 
nn  the  ciipHcity  iif  llii'  li'I't  ventricle  is  reduced  in  prunoiinct^  «tc- 
nowis  of  the  niitnil  ring,  thp  blooil-wave  thro«-n  into  tie  aorta  is 
of  II  ueceKNity  siiijill,  iliiiI  tiiniiiniolli  Aoaes  of  digit-iiliH  are  not 
likely  to  ll(■e<>1ll]lli^ll  inore  iliiin  uioderatt;  onos.  If  the  licneticiat 
inllnencc  .d'  this  ivtiiedy  wore  limited  to  the  left  ventricle,  the 
usct'ulncss  of  the  driip  would  bf  liuiiltid  iudtied  in  ihi'jw  case*. 
Hut  it  net?*  iilsii  nil  till'  ri(iiii  vi-ntrick*  and  left  attricle,  and  by 
.sti'eii-;ili<'iiiTi}r  the  vipMif  of  their  etmtnicliniis  it  enables  these 
chatnbers  lu  exert  greater  priijiulsive  forec.  In  the  light  of  these 
criii^idenitiiiu.t  it  w.iiihl  hr  u  j;nive  uiislalte  to  conclude  that  thi« 
ri'iiieily  is  nf  ]iu  \uh\'-  ill  iniira!  stenosis  even  when  broken  com- 
peitMiticiii  has  led  lu  irileiiiii  and  other  iiigim  of  serious  stasis. 
The  eoniliiiicd  iiw  of  ih  pletiuf;  im-iii'uros  and  di);itali«  will  somv- 
tiiriis  ai'liievi'  m'litifviiii,'  re>iiili.».  Knrtuuntfly  stenoaia  and  n-gur- 
(;iliiliiiti  an-  "fli-n  einijriiiii'il  at  the  milral  oriOce,  and  henc*  snch 
Ciiscw  iin-  In  !>.■  trraicd  ji^  if  only  iii.-iutiiciency  were  present. 

Wlicu,  iln'refiiri'.  ilif;il.ali8  is  t«i  lii>  emplnyed  for  the  relief  of 
ili-iipNv  line  til  nipiuri'd  I'limpi-iif'tilion  in  mitral  disease,  it  is  to  be 
niveii  ill  liirjie  atid,  a^  l'.i(li'"iir  Hay^,  "  cmdiihiling  "  doM}9t.  They 
iiiu'i,  li<pvvevcr,  be  eurefiilly  watcheil,  jiinl  the  remedy  miutt  be 
^I■lp|ll■d  Ml  Minii  as  ^^i^nis  of  it:i  loNJi-  aetjnn  ari'  ijcrwivcd.  It  is 
my  habit  in  siH'li  canes  to  ndiiiiiiisler  ^  an  ounce  of  the  fresh 
infusion  I'vcry  four  lll<^ll■^  for  four  or  five  days.  If  it  is  employed 
ill  ilii*  uiiiiuier.  and  if  il  is  withdriiwii  si>  s-ion  tie  tin-  increased  diu- 
ri-sis  tir*t  pi'odiieed  bcfjins  to  he  sueceeiled  by  n  diuiiniilion  in  the 
auioiiiil  of  urine,  llieic  is  ordinarily  no  'hinj;er  "f  serious  cumula- 
tive etFeets.  If  for  some  riMNUi  ihr  drug  docs  not  exhibit  its 
iliiiretie  iieiioii,  iillhuugli  slowing  of  tlic  pulse  is  obtained,  then 
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the  remedy  should  be  stopped  for  a  day  or  two,  after  which  it  may 
Hf^nin  be  givoii  in  similler  doses. 

There  is  no  une  lu  adniiniotering  digitalis  for  the  relief  of 
oedema  in  email  doses  over  a  long  time.  Thus  administered  it  will 
not  accomplish  desired  results.  I  liuve  fi-ei]iientlv  seen  it  fail 
when  thns  given,  wherea.-^  snbseiiiieiitly  proscribed  in  large  doses 
during  several  days  it  bua  aiio-'eoJcd  in  accomplishing  what  it 
prcvionaly  failed  to  do- 
Finally,  I  wish  to  again  einpliasize  the  statement  that  if  thia 
imrivalled  agent  is  to  be  employed  for  the  removal  of  tedemu  it  U 
bnt  given  as  an  infusion  of  lh«  Knglit^h  leavos.  The  tincture,  the 
fluid  extract,  or  the  powder,  digiioxine,  and  the  variuna  digital- 
in«i,  whelber  Freneb  or  (jcrinan,  will  not  ])rovo  so  efficient.  The 
tincture  is  prcfcniiili-  for  pmluiiyed  ailniiriistration  in  -snitill  tonic 
doses.  It  will  nndonbtedly  ang^nient  the  flow  of  urine  hy  ener- 
gizing enrdiac  etititnietioiifi.  but  fnr  the  removal  ii{  ii'dema  would 
have  to  be  given  in  doses  ibal  wmild  be  ilangeroiis  in  ibe  hiinds  of 
the  average  medical  man.  This  is  parlienlarly  trne  of  digiloxine 
find  the  Freneh  or  ervstallijied  <lit;ilali!i.  F."(ee|)ting  the  hitter,  I 
liHve  tried  all  furins  of  tin-  dnijr.  mid  I  lliink  I  ciiti  siifcly  ns-icrt 
r.hat  all  can  In'  ae<'i>iiipli.-s|ii'd  witb  tlie  reliiibic  tineinre  and  pro|)- 
erly  prepared  effusion  that  can  bo  with  the  other  leas  familiarly 
known  prepanitioiis,  I  well  rertieiriber  my  experience  with  digi- 
tnxine.  In  one  ea.te  it  jirodui-ed  so  powerful  an  elVeet  in  wliat 
was  considered  a  safe  dose,  that  I  speedily  discontinued  it  in 
alarm.  In  the  wwond  ease,  th«t  of  a  middlc-ngod  woman  with 
mitral  disease  and  an  arrbythniic  pulse,  ibe  remedy  was  admin- 
istered cautiously  and  wilJionl  iijipreeiidde  elTeel  one  way  or  the 
other,  when  suddenly,  almost  without  warning,  the  patient  died. 
I  could  not  say  her  deafb  was  due  to  tlie  iligitoxine,  and  yet  t 
have  always  bad  an  uiieomforlaMe  Kuspieion  tlial  it  was.  There- 
fore I  would  urge  inexperii'need  praclitioiier.t  or  such  as  prac- 
tice in  the  country,  where  tlicy  cannot  keep  their  patients  imdor 
Hs  close  acruliny  as  if  they  were  near  at  hand — in  a  hospital,  for 
instanee^to  enntent  rbeniselve^   wilb  safer  iirepariition.s. 

Strophanthus,  convallaria  niajalis,  a<lonis  venialis,  erythro- 
phlein,  and  barium  ebbiride  belong  to  ibe  diiritidis  grnui>.  and 
therefore  possess  iHuretie  properties,  eonvallarla  having  been 
particularly  landed  by  the  liussians.     None  of  them  is  the  equal 
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of  digitalis,  bowovpr.  and  in  seriuiis  ensue  tltey  arc  not  likely  to 
prove  3o  rL'lijililr,  1  liave  used  tlieiii  as  adjuncts  or  siibstittiteji  for 
foxglovy  wlicii  iliin  had  tu  be  disL-ontinucd  temporarily  or  could 
uot  Iw  tiilerutt'd,  but  1  liave  never  veiiliin-d  to  rclv  on  nuy  one  of 
tlit'm  t'xelusively  when  dealing  with  a  critical  case  of  cardiac  in- 
conipelence  from  valvular  disease.  In  the  young  with  rheumatic 
eiidi)eardiiil  lesions,  or  In  uJder  persun?  uliose  arterie*  nrtt  iiul 
appreeialily  M'\fl,  one  need  nut.  Hp|jreliend  iil  effeete  from  the  vaito- 
eoiini i-ictor  effect  of  digitalis,  while  if  the  remedy  be  given  in 
ice-water,  or  if  the  fat-fR-e  tincliirc  Ik-  Tinted,  it  will  rarely  disa- 
gree serifni^-ly  with  the  stoiniieh.  When  the  vessels  ar«  atbcro- 
nialfiiis  its  effee!  on  ihe  arteries  must  be  reckoned  Willi,  and  then 
slroi»lianthiia  nmy  liiivc  lo  be  used  instead  or  be  conibined  with 
digitiili!«.  Ill  tliesf  ease;*  ilie  laltt'r  enii  geiierHlly  lie  om]>loypd 
Hueeessfitlly  even  fur  l!ie  Ireatnteiit  of  ledeina  if  nitroglycerin  he 
given  often  enoiigli  to  cimittei-ncl  llxe  constriction  of  tlie  arterioles. 
iJefore  cont-liidiiig  the  subject  of  tho  aduiiniatration  of  digi- 
talis I  wish  to  ilireet  attentinu  t(i  tlie  possiinllty  of  ils  occasioning 
nietitiil  sviiijiluiiis  thai  iiiiiy  be  iiiiMnnlerjitood  and  attributed  to 
the  diseatie  instead  of  to  its  right  cause.  These  are  hatliiciuation;! 
and  deJiriiiin.  H.  O.  Ilidl  litis  reeeiilly  ennlribufed  a  jKlper  on 
this  [leeuliar  action  of  the  ilriig,  and  i|iiiite»  from  n»  nrlicle 
thereon  by  L^uroziez,  ivhn  re|iorled  twenty  instances  of  the  kind. 
In  this  present  work  I  have  referred  lo  the  fact  tjiut  in  two  pa- 
tienu  whoiri  I  al  tended  in  ennnei-ti-ni  wirli  Dr.  Houston  a  ]X'euliar 
liieiitiil  and  eiimtiorial  sliile  devdnpL-il  during  (lie  prolougcd  admiii- 
istraiioii  of  digiltilii'  and  iliwiippeared  after  the  diseoiitinnaiiee  of 
the  reidiHly.  In  Mis^'^  T.,  wiili  itiitrjil  diiea->e,  there  was  a  .'*ingiilnr 
sort  of  isulli'ii  Kioruseiiess  with  liieilurnily,  while  ihc  other  patient, 
a  iiinii  wilh  aortic  insnftic'icncy,  maiitfested  a  niihl  delirium  of  a 
barmles.s  kind.  Halt  suggests  ihal  this  effect  may  follow  the  «tl- 
luinititndiou  ofiven  inoderate  do^es  f»r  a  eimslderable  jH^riod,  and 
very  properly  i|iierics  if  it  dru-*  not  oceiir  fiir  nfiriier  ihaii  is  sus- 
jweted.  For  my  part  1  frankly  confess  tliat  until  my  attention 
wiM  directed  to  ibiv  sininibir  effecl  of  iligilnli!'  by  Dr.  Houston  I 
had  no  suspicion  of  its  pu.tsibiliiy.  'I'iicre  may  In-  no  danger  asso- 
ciated wilh  ihis  action,  but  it  may  indicate  an  unusual  degree  of 
susceptibility  to  ita  influence,  anil  tlinl  in  such  jiersons  one  should 
be  especially  on  his  guard  against  rlic  ciiinulatixc  action  of  the 
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agent.  This  latter  is  no  fancied  mte,  and  should  alwavs  be  kept 
in  mini]. 

It  is  [iruhiihli?  thai  cligittilt.s  p'liHiuiiiif;  (H'Riir»  far  nioro  fre- 
quently than  ia  auajK-'eted.  I  a.m  painfully  certain  that  in  one 
instance  the  sudilcn  ilralh  of  tint;  tjf  my  jiatifnls  was  due  to  digi- 
talis, wliitrh  was  lir-iiif;  udMiini.-iit-n'ii  in  hirfie  ihiscs.  In  lliis  cast*, 
Iiowever,  ihe  jiaticnt  dis"licyf<l  my  emjiliaiii?  injunclion  to  rctnnin 
iibsolutfly  niiift  in  Wd,  und  t't-ll  dead  whik-  walking  about,  just  as 
[  hiiil  wiinii-il  liitiA  he  nii;:)ii  rin  it*  In-  ■rni  up.  Since  tliiil  tiint-  it 
has  iK-'cn  uiy  cuBtont  lo  di--(.'ijnTiiiiic  ili;:itiili:>  i-vi-ry  liftli  or  sixth 
day  in  all  casfa  in  wliich  it  ii^  litinfi  takt-n  in  ponsidtrabli-  doses  or 
when  the  paii<-nt!*  an*  mil  iiiidi-r  fi('i|iiirn1  oWorvatioii,  In  lliis 
way  time  is  allowrd  for  the  eliniinatimi  of  the  drup.  7-astly,  it  is 
siiid  that  tliLTf  iif  ]i-(^s  diiMfM't'  iif  a  cnmnhilivf  clTc-t-t  If  a  daily 
cathartic  is  taken,  *\uck  il  may  be  largely  cliniinuti'd  Ihrougli  the 

bo  «■(■]-. 

Accessory  Heart-tonics.— Sirvfliniiit'  is  a  valuable  hoarllimic 
at  all  times,  and  when  rornpi-nsiitioTi  is  loM  is  of  jtrent  value.  It 
should  not  be  depended  on  alone,  but  pi-esei'ilted  as  an  adjuvant  to 

the  cardiac  eniT^i/er*  alrt-jdy  mcnlinm-il.  Ailiiiini«len-d  hyi>o- 
dcrniicfilly  il  is  iiiiduiibteiily  niorc  r;ipid  iirid  pmvi-i'lul  tluiu  by  ib« 
mouth,  and  wimld  bcfti  iie  i-iiipbiy<-d  irj  lliiit  niiiririer.  1':^  lierie- 
tieial  avlion  is  n()t  onilini'd  tn  llii-  heart,  fur  il  in  a  «■:*]> i rat ory 
stiniidaiit  lis  well,  lendini:  llii-rel>y  I'l  leswri  llie  sense  of  dvftpnu'n. 
Thnni^'h  its  jMiwerfnl  clVeci  us  a  tunie  t<>  the  nervous  [iv*lein  il 
induces  a  fecliiip  of  streniith  and  well -bciuf;  very  WHilhini'  lo  tho 
tircil.  often  irrilidile  iiilTiwer.  It  ei'i-t.-iiiiiy  liclp.i  ii  piilleiit  einliiro 
the  iiiNoiitiiiii  thai  so  nftcn  iiiteiiil:>  lii."  Im^s  nt  eiim|ieuwiiiiin. 

I  have  ahvay-^  been  ni  ili<*  i<|iiiiinii  tlmt  in  ili>iphiy  its  kindly 
setion  t*lry<'hniiie  sh^iuld  be  frtv«'n  in  full  d").'!-:-,  eare  beluj;  luid 
to  avoiil  its  pliysinli.tjiial  i-treetr-  in  Ii'xie  aiitonnls.  One  thirlielli 
of  a  iirain  liy|HH|eniiie;illy  may  n>naliy  be  adiiiinislered  every 
four,  or  in  extreme  eaw:!  every  three  Itonr^.  I  hiive  (ml  hesitated 
to  order  that  ibwi-  ;i-.  nften  n-  i-very  Iwi.  hniir-i.  i.r  I'vini  Ix-nrly  in 
times  of  f-reat  peril.  Tlie  ubjeet  juii  tti  ^ut■ll  doses  liavu  lieeii  previ- 
ously stBteil.     (Se<'  pate  Ufi.) 

Another  remeily  of  inestimiiMo  senHce  when  tlie  heart  threat- 
en«  to  fail  itllofjetber  or  tlie  puMcnt  ii  tnnnented  by  dypniea.  par- 
ticularly at  ni^hl   (t-anliae  n.-^lhina),  U  morphine.     If  adniinie- 
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tered  byitodprm;  Ai\y  and  in  sinsll  doses  thia  dnig  proves  a  pow- 
erful fnnliiic  '.iiimlaiit.  An  pigliili  or  n  toiilli  of  a  grain  thrown 
niidi-r  rbe  skin  will  aroiiso  a  Hugging  ticart,  steadying  its  action 
and  i»i]irnviup  tlic  qualily  of  tlic  pulse  iu  a  manner  not  equalled 
by  any  other  ngont  of  whicli  I  imi  aware.  If  riiF  of  atropine  is 
(.■(■liiliiiifd  it  wrvps  to  warm  up  tlip  skin  by  flushing  the  eapiUorifs, 
:liiiI  by  ilcfjicninp  the  resplratiiuis  relieves  dyspntca.  Given  at 
betltiinc,  innrpliine  will  trcnernlly  earry  the  sufferer  through  the 
niybt  wiiboiil  his  wimtcd  attack  of  dyspnira  and  depression.  In 
some  inwlaiiees  it  aels  as  a  liyjmotic,  liiil;  cvpn  when  it  fails  of  tbijt 
nelioii  it  allays  rcstli'ssness  and  indncra  a  sense  of  well-being  that 
Ib  most  grateful.  Larger  doses  arc  more  or  less  depressing,  and 
esliibiteii  liy  the  nioiifli  the  stiirinlyfiog  aeliim  of  the  remedy  is  not 
the  same  as  by  sulH'ntaneotis  injection.  I  have  known  many  a 
patient  to  tolonilc  morphine  in  this  manner  for  weeks,  and  when 
it.  wan  fit  leiiglli  withdrawn  not  to  experienee  any  special  diseom- 
fort.  It  is  not  to  Im?  resorted  to  imliseriminatcly.  but  only  in 
ihoH-  eases  in  wliieh  it  i«  nceessarv  eiilicr  to  title  over  »  [H-rioil 
iif  I'ri^is  "['  In  promote  eomfort  of  body  and  rei>ose  of  spirit.  Of 
course  for  ihe  relief  of  pain  Iiu'lut  dosi's  are  iieet'ssary,  as  is  like- 
wise  liu-  eiise  when   it   i«  dr^iri-d   to   prmliiee  sli'ep. 

HypnotioB. — The  ultimate  tiiui  I'f  treatment  in  the  ntagc  we 
are  now  eonsideriiig  i*  the  restonitiou  of  eireulalory  equilibrium, 
and  thereby  of  lieiirt-power,  and  yt-f  we  .-hinild  iiever  forget  that 
the  aoeomiiliMhnieiit  of  our  aim  often  de]ieuils  almost  as  niueh 
Upon  attention  to  subordinate  or  aecessory  ecuulitions  as  uj>on 
ineasurcs  addressed  to  llie  In-art  directly.  For  iiiNtanee,  cardio- 
]ialli»  siillcring  from  ruptured  eonijiensalion  are  very  apt  to  eom- 
pluin  of  aetual  in.-fonniia  or  of  Htful  and  nnrefreBbing  sleep.  This 
riiiiy  bo  due  to  di>lurbeil  eerebnil  <'ireidiilion,  to  retention  of  wa«t« 
priiduets,  or  l(^  the  ^eiieratiou  of  loxines.  or  to  all  these  faetors 
eoiidiineil.  So  long  as  niiturnl  sleoji  is  wiinting,  the  invalid  is  dt^- 
prived  of  what  Shakc-sjieare  lins  .-(n  filly  tertrnd  "  Nature's  sweet 
restorer,"  an<l  the  eshaiistion  of  tJie  nervr-eenlres  following  pro- 
longed wakefuluesjt  may  throw  the  balance  against  recovery. 
Moreover,  the  heart  itself  is  robhei!  of  the  rest  wliieli  comes  from 
its  sloAver  action  during  sleep.  It  is  most  important,  consequently, 
to  combat  this  distressing  condition  by  such  menit^  as  will  provo 
haruileiis. 
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In  some  cases  sleep  follows  ihe  measures  directed  against  vis- 
oeral  oougcatinn  iiml  ii'deimi,  vv  id  dirci-llv  imiiii'(;il  \>y  the  bypw 
dermics  nf  moriiliiiic  aduiinistered  fur  relief  of  nocturnal  dysp- 
na'U.  Wlien  sueli  ia  not  the  case,  recourse  should  be  had  to  hyp- 
notic n-iiiL'dies  as  such. 

(.'hloral  hydrate  is  loo  jmwerful  a  cardiac  ilepresHor  to  Ikj 
Ufely  employed  in  iintHiiiipi'iiButed  viilvular  disease,  or  indeed  in 
any  ea!*e  in  whieh  the  pulse  is  not  strong  anil  tense.  On  the  other 
hand,  ehloralaiiiidi^- Bayer  is  said  to  exert  nri  injur!i>us  effect  i>n  llie 
eireuliilory  aiipiiratui-.  If  il  atfi/uts  the  pulse  at  all.  It  is  by  accel- 
eratinj;  it  while  nl  the  same  time  augmenting  its  tension.  The 
main  ilrawhack  to  this  agent  is  its  liability  lo  iwciisinn  heailaeho 
next  morning  and  its  unpleasiaut  aerid  taste.  Tu  obviate  ihc  for- 
mer effect,  lliei'i-fiiri',  an  eipml  iiiiicuut  <i(  jintasBiuiii  hfoiiiido  may 
be  added  to  each  dose  of  chloralaniide.  while  its  disagreeable  tasto 
may  he  dii7;ruised  Iiy  some  jiMlaliiblc  sirup.  The  reiuedy  is  per- 
fwtly  safe  in  doses  of  from  Vi  to  4n  grains,  ami  to  prove  etlicient 
ought  to  bo  given  in  it  »ingle  full  dose.  A  good  formula  is  the 
following:  ('hlorahiiiiide-B.  2  grnuimes,  spiriltis  fnunenti  15 
ruble  eentiineircs,  poiassii  hroiiiiijiuiii  '2  granunes,  and  syrnpus 
glycyrrhiza',  ip  s..  ad  :iu  enhie  eL-ntimetres,  M.  et  aig.  This  dowe 
to  be  taken  lit  hedliiiie. 

Cliloralose  is  a  hy|innrie  highly  recoiiiniendeil  hy  Balfour  in 
Ilia  eapital  work  The  Senile  Heart.  Its  dose  is  from  :J  to  8  grains, 
best  given  in  eap.-'ule,  and  is  said  to  tend  to  slowing  of  the  piilso 
while  at  the  same  time  lowering  its  tension.  I  formerly  pre- 
Berii)ed  it  a  good  deal,  hut  iiltiuialely  ab-iinlnned  it  beeausc  I 
fonn<l  ihiil  wh<'ii  my  hidy  patit'iu.'^  look  .'>  {grains  at  a  single  do.'^e, 
or  were  ohliged  in  repeat  a  <'a]isiil(-  cmtaining  2i  tn  .'J  grains,  they 
were  apt  In  cnm]ilaiii  nf  iii-rvnu>iievv  ilic  rieNt  iiuiniing;  it  is,  how- 
ever, itafe  ami  usually  pi-ndm-es  sleep  ipiii-kly.  Sulplional  and  tri- 
onal  are  hoth  safe  and  etiieieiu  liypnnlies  for  the  class  of  cases 
now  eonniilered,  since  altlioiigli  lliey  neeelerale  the  inilsc  and 
soiiu'wiiat  raise  arterial  Ictisiun.  they  do  nut  depress  ihe  hrart. 
Paraldehyile  in  full  iiiedieiiial  (loses  of  a  drachm  acts  similarly 
to  ehloraj  liydrtite  as  a  soporific,  but  unlike  the  latter  is  perfeelly 
safe  oven  for  weak  hearls,  being  said  to  slow  ami  strengthen  tlm 
pulse.  Its  aelion  is  not  so  |u'olongeil,  however,  and  patients  often 
object  tu  it  on  account  of  its  burning  tnstc  and  persistent  odour 
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in  (be  brcjitli.  This  lioes  not  liv  anv  means  oomplcte  the  list  of 
»vtiilab!e  hvi>notic  reuicJics,  but  coniprisfs  tli««c  that  an  the  moet 
efficient  for  fartnac  siifFett^rs.  Should  those  not  ut'x^aii.iai)  sleep, 
auci  in  iiiK:iiiiij>ensateil  valvular  lesions  insomnia  la  ofteo  most 
inlriictnlilo,  lecoiirsc  woiilii  hclItT  l>o  liai!  to  morphine  or  mmo 
preparation  of  o|iiniii.  of  llic  tiilvaiiliif:^-s  of  wliicli  a»  n  hc'«i-l-tonio 
I  have  iilready  i*jiok«n. 

Eeat— Having  dwelt  at  oomo  tcn^^h  cm  thv  moditriiial  manage- 
ment nf  this  Blage  of  vulvnhir  iuvirt-di.-w-aw,  I  now  di^itirc  lo  iidd  a 
fi*w  ri'irinrkK  CDni'cniin^  llie  great  iinportanoe  of  physical  rejMise. 
Noihinir  is  more  essential  when  comi»eii8aUon  haa  failed  than  the 
strict  en  fort-en  iciit  of  ab^oluti'  renl.  There  is  no  jiTL-ater  mistake, 
and  nothing  that  will  irmrt'  surely  rtrnder  futile  all  ittleiiiplit  to  re- 
move dro}»>%  than  to  permit  the  patient  to  walk  abont.  Even  the 
mo<lerate  exertion  of  vi:<iting  the  eJi.wt  in  an  adjoiiiinK  room  will 
often  lie  siiflicic-tit  to  maiiitiiiii  the  venons  ennireMtion  and  <e<l('iua. 
The  patient  bIioiiKI  he  re(|uire(l  to  remain  ahtiohltely  in  hed  or  on 
a  coueh,  nnd  he  should  make  two  of  n  beit-paii.  Only  in  thom 
inntanees  in  wliicli  paliftits  find  it  impnssiliie  to  so  empty  (he 
howel  or  bladder  should  this  rule  find  an  exception.  When  siteli 
in  the  eu«',  th«y  may  be  perniitled  to  leavo  iheir  bed  and  sit  upon 
a  night-stool  plarad  close  at  hand,  or  better  still  use  an  xtju^lahlu 
bed.  The  effort  of  raising  ihcmsclvcs  in  bc-d  will  often  in  cases 
of  extreme  dilatation  sufhw  to  frm'tnite  all  (itteiii]its  at  a  reduc- 
tion in  the  aizo  of  the  organ.  Therefore,  dro])sieal  patient* 
should  have  the  net-essity  of  physical  re|H>BO  clearly  explained  to 
them,  and  i^hould  lie  kept  ill  rewl  until  nil  trat'es  of  cptlema  have 
<i isapjieared.  In  mitral  disease  this  precaution  will  of  ilself  often 
do  ranch  towards  reniovinR  s^inptoms.  In  cases  of  uocompensated 
aortitr  iti!!uffieieiicy  nhs^dnte  n'po!*e  is  of  tin;  ntiimst  importance, 
siiK'i-  a  single  injndieions  effort  may  oeension  paralysis  of  the 
overdistended  hift  ventricle  in  diastole. 

Another  danger  arising  from  exorlion  in  eases  of  extreme  and 
lonjS^-continned  back  pressure  in  the  hmgs  is  the  i'«tahli»ihment  of 
relative  pnlnionjiry  regurgitation.  When  this  once  supervenes,  it 
is  in  my  ex|»<'rie«i."*  iiniwipsible  to  ever  again  restore  compensa- 
tion, and  the  end  is  not  f.ir  disliiiit. 

Exereisc.- -Only  after  the  cardiac  cavities  hnx-e  become  un- 
loaded, and  eumpeKsatory  hyjK'rtrophy  has  begun  (o  be  restored, 


THK  TREATMENT  OP  VALVtTLAR  HEART-DISEASE         S03 

dare  the  patient  be  allowed  to  indulge  in  exercise.  Even  then 
exertion  must  be  very  slight  at  first,  and  the  medical  attendant 
should  observe  the  effects  of  effort,  and  thus  form  an  intelligent 
opinion  of  how  far  cardiac  strength  has  become  re-eBtabliahed.  I 
make  it  a  rule  to  be  present  the  first  time  walking  is  attempted, 
so  as  to  note  the  effect  of  exertion  on  the  pulse. 

Batha. — In  this  critical  stage  of  cardiac  incompetence  I  believe 
Nauheim  baths  contra-indicated,  and  even  in  the  matter  of  bathing 
for  the  sake  of  cleanliness  patients  must  content  themselves  with 
the  morning  sponge-bath  given  by  the  nurse.  It  involves  too 
much  exertion  for  them  to  bathe  themselves,  and  particularly  to 
get  into  a  tub. 

ficceiving  Visitors.— Apparently  trivial  influences  may  make 
for  or  against  the  restoration  of  heart-power.  Consequently,  when 
there  is  a  damming  back  of  the  blood  into  the  lungs  and  right 
heart,  this  latter  chamber  should  not  be  additionally  strained  by 
prolonged  conversation-  The  reason  for  this  lies  in  the  consid- 
eration that  when  words  are  uttered  the  breath  is  held,  and  that 
with  expiratory  effort  air  is  driven  out  through  the  partially 
closed  glottis.  That  this  throws  additional  burden  on  the  heart 
is  plain,  and  is  proved,  moreover,  by  the  clinical  observation  that 
cardiopaths  nearly  always  exhibit  breathlessness  while  talking. 
Therefore,  these  invalids  should  not  be  allowed  to  receive  visits 
from  friends,  unless  perhaps  from  a  few  who  can  be  relied  on  to 
monopolize  the  conversation,  and  who  know  enough  to  leave  so 
soon  as  the  patients  exhibit  signs  of  weariness. 

IKet. — This  is  a  matter  of  the  very  greatest  importance,  and 
must  not  he  left  to  the  whims  of  the  invalid  or  the  zealous  but 
ignorant  notions  of  friends.  The  considerations  and  principles 
which  obtain  in  cases  of  failing  bnt  not  yet  wholly  lost  heart- 
power  apply  with  added  emphasis  to  these,  and  hence  the  reader 
is  referred  to  what  has  been  already  said. 

Although  the  management  of  this  stage  of  valvular  lesions  is 
to  be  conducte<l  along  definite  lines,  still  it  is  and  must  of  a  neces- 
sity be  largely  symptomatic.  There  is  a  certain  routine  about  it, 
and  yet  the  physician  must  be  ever  alert  to  detect  signs  of  danger 
and  avert  it  by  prompt  action,  and  equally  to  take  advantage  of 
all  circumstances  that  exert  an  influence  for  good.  He  should 
not  exhaust  his  patient  by  unnecessary  examinations,  and  yet  he 
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hIjoiiM  look  over  Ihp  case  liaily  willi  auliicieut  wire  to  detect  the 
tarlu'st  signs  of  any  of  the  many  t-omplicat ions  to  wlticb  the 
piitimit  ia  liable.  It  in  Li»i)t'.*;iully  necessary  to  make  frequent  and 
llii>ri>u^lt  iiiialyao^  of  tLe  urine,  nuJ  he  should  insist  on  a  nxM>rd 
bL-inj;  kcjit  of  tlie  temperature  for  (he  detection  of  some  of  the 
terminal  infections  so  frequent  in  these  eodes.  If  bo  eannot 
restore  cardiac  enorpy,  be  ean  at  least  prokmg  life  and  do  much 
to  minister  to  the  patient's  comfort. 

If  be  U'  so  foriuniLtc  iis  t.i  aid  Xaturo  in  re-establishing  some 
defiree  of  cardiac  power,  the  case  then  becomes  one  of  the  second 
chHS,  and  is  To  Ih>  managed  along  the  lines  laid  down  in  the  second 
IKirtiou  of  this  (.-bapter. 


SECTION   III 
DI.SEA8ES  OF   THE   MYOCARDIUM 


ClIAPTKU    XIX 
ACUTE    MYOCAROrXIS 

It  is  not  the  ik'si^ii  in  iliis  i-litiplfr  tu  consider  ncutc  inflam- 
iiiiitinii  (■?  I.lif  [iivtKrunliniii  in  iiKHcii-iatiDii  willi  nnili-  peri-  or  endo- 
carditis, but  tlie  ac-iitp  infliuniiiatinn  idiHorvcd  in  the  eonrse  of  ape- 
cific  fevers  mid  oilier  aeutc  iiiffctimis  proecsses,  and  wluoh  usu- 
allv  exist!*  indepi'dilc-ntlv  of  iiilliiitiiiiiiti'iii  of  lliose  iiirinliranes. 
This  foriii  of  nijoi-anHrirt  iw  deserilti-d  liv  authnrw  u.t  aeiilt  intersti- 
tial and  iieiitc-  pureneliyiiiatoua  myocarditis,  llie  latter,  as  ro- 
iiinrkcd  by  Osier,  t>oiti{r  regarded  by  «onic  a*  n  degenerative 
proeesH. 

The  history  of  acute  myt^arditis  is  not  clear  until  we  come  to 
the  works  of  cornpHratively  rceirit  years.  SuppHrativo  myocar- 
ditifl  hat*  l>een  reeojrnis'-d  sinei'  tbi-  I'arliest  d;i_v«  of  iiiedieine,  and 
by  CJalen  waa  ref;ariled  as  the  »!iseiMc  i>f  gladiators  (Iluehard). 
Bcniveni,  in  tbo  tiflcentb  century,  discovered  iin  abscess  in  tha 
wall  of  tbf  left  vontriele,  and  in  1553  Nieolas  Massji  foinid  un 
abscess  !n  (he  ripbt  ventricle  ivilh  »  siiiiums  tnii't  exictiding  into 
and  iM'rfiiratiiij:  the  auricle. 

MorRBgni  was  familiar  with  nivix-jirdiii!  inflammation,  and 
Senile  devoted  a  rhn]>ter  to  this  afTcelion. 

Since  the  he^rinnitic  of  (he  lust  I'ctitiin'  ihc  Tiarnes  of  iinininer- 
ublc  workers,  inehidiny  forvisavt,  Hope,  Andral,  I.aonnee,  and 
8toke8  are  linked  wilh  the  history  <if  mywarditis.  but  their  views 
were  more  or  less  olisr'ure.  Tm-  the  most  part  the  changes  were 
ipokcn  of  as  a  softenin>r  of  the  hcart-niuscle. 

Bouillaud  considered  this  softening  as  due  to  inflammatioa  of 
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I>c.ili  ilii>  iniiwU-filn'cs  iiiitl  interstitial  connective  tisatio,  and  dis- 
lingiiisliL'd  throe  vnricttc-s:  Thv  retl,  which  is  acute;  the  white  or 
gray,  whi(;h  i»  purulem ;  and  the  yvUow,  which  i»  &  chronic  phlcg- 

niiiaiii. 

Rokiliinsky  ditHiii^iislic'd  iiout«?  interstitial  and  licuto  pareit- 
fhvKiatons  niyuninlitit*,  and  {;ave  an  excellent  de^riptioii  of  ihcin 

H!<  lir  "lihiiTvod  tlicm  in  casca  of  tvphus  fever. 

Viri'how's  studies  on  ]iarcncliviriatou8  lu^'ouirditiit  opened  a 
new  era,  fur  in  phiiv  nt'  llic  nlii-linie  i-lianpes  Ju  the  condisteucy 
III'  llif  lii'arl-niu*telc  lie  deserilu'd  detinitoly  rocopnisable  inioro- 
sci>|iiv  and  i-lii'iiiiciil  I'lmnfres  in  llic  -■itrueliire  of  the  iini«;Ie-fihre8. 
lie  was  fnl|.iwi-d,  in  (icrniiiny,  hy  Sleiii,  von  Zenker,  and  otlier!», 
while  in  France,  Ilayem  did  noteworthy  work  along  the  same 
linec.  The  tliree  ciivisioii:*,  wliieh  llityeni  uiiulo  uccordinf;  to  the 
duriilinri  nf  the  jmici-.-iii,  were  ihuii<:ht,  however,  to  he  too  shiiriily 
drawn. 

AnioDf;  iMnre  recent  (icrnniri  writers  who  have  made  valnahio 
e"jiti'il'iifinn>i  t'l  iienle  nivoearditis  as  uhsecved  partieularly  in 
(iiiilirheria.  lire  lo  ]»■  f.iinni  the  names  of  liireh-Hirsclifeld,  l.ey- 
ih'o.  I{iffienliiie]i,  ;irid  lIouilKTg.  The  last-named  i»  eonsidered  hy 
Kriieiilzel  in  have  ailded  tri'eatly  m  onr  knowledge  on  this  suliject, 
and  I  desire  to  ai'klii>wlfd;;o  my  Imlelitedness  to  his  lueid  and 
eniitinilly  iiraelieal  e\]iii<iliun  nf  the  i-linieal  fcaluros  of  acute 
myoearditis,  hs  set  t'onli  in  Klistcin's  I'raetiee. 

Morbid  Anatomy, — The  niynciirilinni  is  the  mnsele  layer 
of  liii-  heart.  ;iiiil  (■•iri*i'^|iiiiids  tu  ilic  tnedia  of  the  arteries.  It  is 
ihiek  in  the  walls  of  the  ventricles  and  thinner  in  those  of  the 
ftiirieles. 

'J1ie  le-iimis  of  inyoearilitis  are  usually  most  pronounced  in  the 
ventricular  wall-  rm  iu'cnnnt  of  the  lireatcr  work  thrown  on  ihe«! 
portions  nf  till-  lieart-iMusek-.  Tin-  lihre  of  the  heart-muscle  is 
>tnii-lurally  lii'lween  that  of  vnlimlitry  and  involuntary  muscle, 
'i'hf  iuilividiial  cells  are  slmrt  eyUiKJricid  hodies,  containing  one 
nneleus  eaeli.  The  pn-ater  portion  of  the  protoplasm  is  differen- 
tinted  into  eonlractilo  tilirillie  whieli  poitsefw  the  optical  character- 
istics la-i-c'i-iiry  to  ■livc  the  appeiiraiicT  nf  siria'ioii,  llie  fibre  I»cing 
thus  striaieil  in  Imrli  i|ieern»s  iiml  lonjiitmlimil  direction. 

The  niyoeanliniii  possesses  a  vory  rii-h  capillary  hlood-snpply 
whicii  is  derived  from  the  coronary  arteries,  and  also  from  minute 
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artorifs  ©[icninp;  ilirccilv  from  ihe  left  ventricle.  JTonmillv  there 
in  Iiiit  liiilf  iiiif-r.-iiiiai  li^^iir?  iik  tho  inv^K-anlimn,  wliiih  is  aepa- 
ratetl  from  tbc  piTii-iiiilimii  bv  Ji  vuriabk-  liivcr  ot'  fat,  while  tho 
viKloc-iinliiiiii  lii'i*  liircctly  on  the  mi»clc  Inver. 

Acute  iiivirtiirdiris  is  cilhcr  |mi'DneliynialnuB  nr  interstitial. 
Thi'  piirciicliyuijilini!'  fonii  im-lmifs  llic  various  ariilc  ilcnencra- 
liuiiH  I  if  till'  inviicartliitiji,  wliii'h  urr  ii;<iiiillv  ili-|K'niU-iit  on  the 
IircsGiice  iif  irritants  in  the  fin-ulation,  snch  as  the  toxint-ii  of  tho 
infcftiuu*  fi'ViTS.  Clmnlv  ^wcllinji  (iiiil  frrjiniiliir  ilrm-tHTatiun 
iirt^  lh<^  iiiiist  ci'iiiinini  iiiiinifcslnt  inns  ni  the  iiroccns.  lu  Uit'iii  liie 
Diyocardinni  ai>|war8  palp  ami  <ii>a<iui',  and  is  soft,  fl8l>by,  and 
easily  torn. 

Mirrrispfijiii'jillv  ihc  tihrf*  arc  swillcn,  tlioir  proiopla-iMi  more 
or  less  ^anulnr.  :inil  bntb  Mic  cn.it'f  and  hiTi^ihidinnl  striaiinns  are 
olmciircd.  The  ilcj;cMernrion  in<lui'f-»  a  nuire  fragile  condition  of 
rhf-  tiliri-s,  --0  lliril  TbfV  jiri'  often  funirr!  niptnred  or  separntttd 
along  the  ei-11  iHinndiiiii-s — u  ci.tnliTion  i.f  fniirnientation  nr  seg- 
nicnlation.  In  tl«"^'  cases  ihe  niprnre  ]>r"h«hly  lake*  plaee  in 
iirlirulo  niiirlif.  Hnlli  these  fonns  of  defp>neration  an-  iiMiiilly 
dilTuse  ;inil  nni  I'onlincd  l<i  anv  «pii'i;(l  arcu):. 

A  f'lrni  iif  ;ii-iil'-  niynr-arilitis  which  may  lie  classed  as  paren- 
clivrnaloas  mid  which  siinii>liiiK*s  leariji  to  «erioti»  rcciiltf,  is  that 
which  follows  enibolifiii  nf  the  coronary  arteries.  Tnfurclion  of 
iho  henri  in  fnlloweil  by  coa^jnliilinn  neerost^  of  the  lissne  involved, 
and  is  nKnnlly  niti'ndccl  hy  some  intlnitnnalnry  intilinitioii  of  iho 
area,  rilinmrely  ihe  neerotir  area  is  rcphiccd  hy  «iear  tissue  in 
the  manner  to  Ik-  consiilercd  iiinlor  the  heading  of  the  chronic 
form  of  ihc  disi'ase. 

Acute  inlfrslilinl  mi/oniriUlis  may  he  jmrnh-nt  or  siitijile.  Th<> 
pnnilcnt  fnrni  1*  usually  cluirHfcrizeil  hy  Ihe  fortuniioti  of  ab- 
wesses,  whicb  mnv  be  miiiiv  or  fivv  in  niimlH-r.  On  section  lliese 
api»ear  as  whitish  or  s''">i-h  ureas  of  softening,  whii-h  are  de- 
pressed Itclow  the  jdaiK-  >•(  i\\'-  iiii.  The  liirgcr  abscesses  may  con* 
ttiin  fluid  or  semi-fluid  pii-. 

Often  ass'ieini'd  nifh  :o-nie  end-M-iivdiiis.  it  may  lie  a  direct 
exlonsioii  fn-m  ib>'  diMnv  of  the  endi>eiirdi)im.  In  this  case  the 
fi-ici  of  suppnrntii<ii  an-  hnxer  mid  te»  nomerciiiii  than  in  lhi>  cn^ 
of  suppnrntiie  niyiK-arditi-  de[H'iiileiit  on  a  eciieral  py.eiiiia  when 
tlio  fuci  urv  numerous,  widely  ^■iitleri'd,  uiid  may  be  so  small  at  to 
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bo  barely  visible  to  the  unaidvd  oyc.  Mivroocopically  the  smalleT 
foci  upptiir  as  tui!««-:^  uf  polymorphonuclear  teucocyle^  surrounded 
by  a  zone  of  dt^ueraiing  muscle. 

Bafttria  can  often  be  ilcmoiistriitcd  by  appropriato  methods. 
The  ubsee*H-*  rnrely  utlaiii  liirK»'  size  on  aifount  i>f  lite  early  «n- 
pen-enlion  of 'Icath.  They  may  rupture  into  the  heart  or  into  the 
perininliiini,  or  the  wnll  iimy  l>eeuine  so  u'enkeued  as  to  prodiKv 
nijiMire  thrunirh  the  eiiliri'  lliiekness  <»f  the  heart. 

The  iiiiiiplc  fiii-iii  of  aeute  interstitial  iiiroearditis  is  a  rare 
conditiim  whieh  is  found  in  »uniL-  of  the  infectious  di^-aae^  nota- 
bly (y|>)ii>i<l  fi'ver  iind  ili]>lilhi'riii.  In  thi^  the  ehief  kition  is  (he 
infill I'iiiiiiii  "f  the  lis^iue  with  lyiii]>hoid  and  plasiua  cells.  These 
f(>ei  of  intiltratiun  arc  more  nuniL-rous  in  the  left  than  in  the  right 
vi'iitrii-k',  HUil  arc  nsuiilly  >iluati'i1  i-lcse  beneath  the  endoenrdium. 
In  ihe.ie  fiiei  of  intiltraiimi  ihinv  is  usually  eonsiderable  degeuer- 
iitiim  of  the  UiUjTuliir  lt^slle.  wliieh  k  diaructerlzed  by  ewelling 
and  deMrueiiuu  of  (he  iniclei. 

A--><ii'inii'il  iviili  acute  tnyoearditi*  ore  tlie  various  conditions 
to  ulijili  ihc  diM'iise  i.i  seenmlary.  Chronic  niyoeardilis  uiny 
oflru,  ilii-iijili  nut  nlwiiyp,  be  sec-nndary  to  the  aeutc  form.  In 
a1ui<'<-ss  of  the  heiirl,  niptni-e  into  the  eireuhilion  nniy  ciiiuc  gen- 
ei'irl   |iv:iiiiiii  iinil  sejitie  I'liiholisni. 

Etiology.  —  Aciirc  Jiitliituiiintion  of  the  Iienrt-niusele  is  ob- 
served in  iiiiHiiiti.iu  \\irh  sncli  umiie  infi-ctious  diseases  as  diph- 
llieriii,  tyjilioid  iiinl  ivjiluH  fever.  sniall-]M>x,  scarlatina,  goiior- 
rlkii'a,  and  even  ]irti<-ul:ir  rlimniutisni. 

Frciind  has  de-scril>i'd  a  ea.ie  of  acute  diffuse  myocarditis  of 
the  |inriili-iit  variety  in  ii  forty-eiglil-ycar-oM  huloher  who  fur- 
iii-'lii'd  nil  cvidi-iK-c  cifluT  lii-furc  or  aflir  dialh  of  any  other  infce- 
li'iU  tliMii  tliiit  iif  iNtliiiiinialnrv  rln'iiiiiiil  ism.  He  also  eile«  sinii- 
liir  iu:stuiiceK  colh-t-teil  frmii  the  lilerainri'.  Whether  in  eiuti'*  uf 
rliniiiiiiiic  iirihrlli>  ihi-n-  is  »<inu;  fecumliiry  infeetioii  that  is  re- 
s|i.iiwil,li-  fur  the  uiy.M-iivilil.is,  or  ii  i»  ihe  I'iR-uniatie  poison  itself 
that  ereiHes  llie  nuwliief.  it  is  impossible  to  ilceidir.  In  the  «pc- 
eiiic  fevers  It  is  the  !.p<ieific  infection  prohalily  whieh  gains  access 
to  the  hi'tirt-iiin-ii'Ii.'  and  iIhtc  c-M-in-*  infliuunuiliou.  It  may  also 
be  (Iiiii  the  Lhanicii-r  ,_,(  ihf  niy'Knrilitis  is  ili-teniiiiied  by  the  vim* 
lenei-  ..f  ihe  miero-orKimisNi.  Ilond>crg  thinks  it  is  the  intensity 
of  the  jKii^on  mid  not  its  continued  action  which  determines  the 
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iiltlmnte  eourfip  of  the  inflamniatnn-  process,  for  "in  mniiy  casos 
lln;  ilinease  of  ilic  lii-ar(-iiiii«i'!c  mu'lic^i  il.s  li]^1u-s|.  |iniiit  n  oorisitl- 
crabic  liiiii'  iit'liT  till.-  cic-cliiic  nt"  tlio  iiif('cli"ii,  iiiol  It.  is  not  l.o  lio 
as6Ui]ifil  tliiit  all  tliis  timo  the  loxtc  a^ncy  (.-niitinurs  to  iticruiiso 
in  nctiviiy," 

ThL'  ]nwiw  limy  ]io«sil)ly  l>t*  i-oiiiimicil,  lie  lIiinkK.  to  tlio  in- 
fi»nitiuilory  rciicljim  wnt  ii|i  in  a  |iiii'l  whose  fnnclinii  Imn  licrii 
dfst pfiywl  by  a  burn.  i>r  to  tlic  tal»i-8  durmilis  wliicli  tlcvoliiim  bb  an 
after  effL-ct  of  sv|i!iiliiii-  iiifr'crinii. 

In  -Miiv,  IlKtl',  I'ciynlim  rejHJi'tcil  u  coniiniriitivc  uliiily  of  llio 
fhungos  in  llie  boarl-wall  in  one  case  c-acli  of  (li|ihllieriii,  rlieiiinn- 
tisin,  and  chorea.  In  the  tirnt-nainciJ  alTcetion,  whieli  tieciirrci!  in 
a  chilli  of  live  yc-iir*.  anil  jirovcii  fiihil  on  ihc  ■ii'vciilcrrilli  rliiy.  iho 
cliungi's'  were-  thuse  of  iicnte  juireni'liyiiiiilon!'  rb';;('iii'riil  ion,  ihr' 
miiscle-fibres  showing  profoiinJ  ilestriictinn,  in  noinc*  {ilaecH  even 
to  tht'  <!i«ip]iearani'c  of  the  tTMi»cl(-ccII'j  willi  ri-N'iition  nf  only  Mm 
rctifuhnn.  AjM^fH-iiiietl  tlicrcwith  wii»  a  ci-lliihir  inliltnilinii  of  Ibi^ 
in1or!*titiaI  (■finne<tivp  tissne.  Tlie  enilocanlinni  aii'l  |ifrii'ariliiiiti 
were  free  from  illst-asp. 

In  the  lii-iirl  of  tin-  rltt-nnnitic  piilii-nl,  a  yjnnjf  niiiii  willi  ''lini- 
cal  cvidcncr  of  mitral  <li-<-ii»i-  on  u'liiiiiiion,  iiii'l  a  iliiy  or  Iwo  IiiIit 
of  freiih  [lericarilili^,  which  lifstonit  wr>r(r  fonn'1  iifl'-r  •I'lilli,  llio 
muBcle-fihrPB  Hhowt-d  fxtr-naive  fatty  dcKcn'-nilioM.  bill  wiTr-  not. 
BO  profoundly  ilii^ini'-frriiti'd  uh  in  ihi'  fufi'  of  di|ibihoriit.  Thern 
wiM  uliuj  an  exndniion  i,{  <-i-IU  into  thi'  coniK'ctivi'  liHttiic  b<-ro  iiikI 
there  around  the  blooil-vf^^i^-U. 

In  the  caw  of  f-horr-a.  a  f-Ui!d  tliai  had  niaiilf^-icd  (rr''iit 
rapi'lily  of  canlinf  a<-tton,  the  nuDtrdi-tibrcn  of  On-  bfiirl  aUo 
)thowf<l  niorp  nr  le*i  fatty  •1«-(;<-T»Ttil ion  with  ••'■nitcri-d  ari-ti"  uf  'i-ll 
exudation  into  tht-  intpr^ttliat  finnrxiivo  iJHoti'-.  'I'hi-  '■ImnifiN 
ffwrnMod  thi"M'  fonnd  in  th*-  bean  of  »  rabbit  that  liiid  luin  I'-ri 
ilen-^1  pya-niic  Iiy  th*-  inJM-ii'tft  into  iJk-  '-if-nlnli'-n  of  -iripifwiwi-i. 
In  cotnmeniinf!  on  th«-  inirrrwvij.if  lindini;^  in  ib»-  di)>blli'<ritlr' 
Heart,  Poyntnn  poini*-d  out  ib'-ir  fhi^-  •itoilnrily  to  tbo«-  d<- 
Krilied  by  Molhrt  and  ICrnaitd,  and  |>r'>i|iir<-d  by  t|ii'  iriJM-lion  of 
diphtheria  toxins  into  Iow*t  animal*,  .\»  to  lb*-  iiiyt*-HrdiiiI 
cluii|!t!«  in  the  rhenniatir  rtue-  I'oynton  wn>  of  lli«  o|>iiiio»  lltnl 
thi^y  Vi-Tf  withoat  dotiU  tint:  f..  ih<-  rbfoioi.tJr  (WfiKon,  and  Ibal 
they  stnwgly  nifyp^wl   the   Iik*-iitir*i.l   of   lb<r    rtM-nnoitii*   viriw 
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bi'iiig  a  toxinc  of  iiiiiiruSiii:  origin;  tUoir  pliiiipal  significance  was 
very  obvious  aiiil  proved  tlmt  tlie  caitUat  failure  in  rhi-uniatic  pa- 
t'lfuU  wilh  valve  ilofects  ie  uot  always  lo  be  utlribiitcd  lo  iik'hJihic 

ic-al  causrs. 

Whereas  tliesit?  ubservalJons  of  Povuton  are  not  new,  they  are 
of  value  bet;ause  conlrasting  ami   illuslrutiiig  the  c-fTucM  on  the 

iiiyocanliiim  of  thesf  two  iiii]Rirniiit.  ilisenst?!*,  diphtheria  and 
rlii'uriiiilii-  t'l-vfr. 

i'liniUid  iii/l'inuiintion  of  the  myocardium  is  found  in  conncc- 
tiim  with  )na'i]iin  iiml  iiK-cnilivf  oii'li"'iLrdiii.s,  tin-  bacteria  tx^iiig 
broughi  lo  Mie  bi.-iirl-iiiii«'li'  in  the  lluud  ur  gaining  accesa  directly 
frum  ilio  c'lidot'arditic  iiffiriion.  Scjitie  emboli  may  enter  a 
coronary  artery  mid  give  riee  to  iibseesses.  The  primary  focus  of 
iiifci'liiiii  iiiiiy  hi:  ii  !iiijiimi-aiiiii;  wmiid.  «r  nucrocw-ci  may  effect 
nil  I'liii'iiiii'c  into  till,'  system  witUonl  leaving  any  traeo  of  their 
IKirl  of  I'lilry  ln-liind. 

Ill  riiiv  itistiiiifes  nciile  iiiyociinlifis  lins  ap^wared  to  follow 
l.riiuijia,  as  in  a  cape  i'<'|ioi-icd  by  TEimlt!i'i»eh  of  a  inaii  who  gave 
iKi  mher  ctioluyiciil  f:ti'lnr_llian  ii  I'iiM  from  a  considerable  height, 
and  '•IrikiiiiT  mi  tin:  It-fl  ^iile  <it'  liis  I'lii-r-l. 

Symptoms. — 'I'ln-  ul.^.ivaiiim^  of  Uomberg  iind  Schnialtx 
have  >li'i\vrj  lliiil  in  ilijilillii.'ria  the  t-ympluins  of  ui'Ute  niyoearUitifi 
ot'cnr  ill  from  Hi  to  '20  per  cent  of  nil  catie!*,  and  in  the  tnajorily 
of  inntani'L-ii  appear  In  the  i^eennJ  or  third  week  of  the  illneii.'i, 
(Kreasioindly  inwards  llie  i-iiii  i«f  ilic  first,  iiinl  rarely  as  late  as  the 
sixth  iir  tenth  week.  TIn-.-i'  syiii|iti>iiis  are  tlie  expression  of  diiiiiii- 
ishfd  hearl-iuiwr,  iind  ii:iliinilly.  as  reirards  intensity,  depend 
upon  till'  ili-^'i'i'i-  of  till'  niyoi-iit'ilMiI  iiillaiiiiiiatinn.  Allhoiif^h  for 
till.'  iiiiihl  part  tlii'v  an-  so  ai>p!ireiil  ihat  they  cannot  eftcajje  deti*o- 
tioii  by  H  careful  ubpi-rier.  yel  tliero  lire  cases  in  whieh  death 
taki'S  place  siiiiili-nly  H'ithoiil  previously  r('co;»iiisiihIe  i<yitii)toms. 
(.In  the  other  hand,  aci-orditi.u  lo  IJotnlicrf;.  the  symplninH  of  acute 
nivocai'ilitis.  whi'n  occurrilit;  i"  'y]ih<iid  fever,  searliitiiia,  small- 
pox, gonorrhn'ii.  and  acute  arlieulai'  rlieuinalisni,  arc  lo.»»  eonttpicu- 
■ms  than  those  nf  diphtheria;  |)!irtieuhndy  Is  this  (me  during  the 
stage  of  fever.  KiinheniKire.  il  i:*  often  iiitpossihle  without  post- 
morlem  insjicctinn  of  the  licapt-inuscle  to  determine  whether  the 
symptoms  are  not  due  lueivly  to  functional  dorangoiuont  of  the 

111"!!-''*]   cir-lifiti 
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In  «]|  ouet  of  acute  uvocarJitU  which  U  not  purutcnt  it 
ii  a  subject  for  6|>wulati(iii  whcihor  the  weakening  of  cardiac 
cncrf^v  is  •Iul-  to  (lv»tnK-tion  uf  ihv  uiuM'ulur  cU-inentn.  ur  to 
tho  iiK'vhunicsl  effect  of  cell  exudation  into  ihi.'  interstitial  con- 
Dcctive  tissue,  or  depends  tucrelj  upon  functional  depression 
(Romberg). 

Subjective  iivtnt*ioui3  are  not  awavs  present,  and  if  not  wholly 
lacking  ure  not  alwavs  pronounced,  and  therefore  close  observa- 
tion on  (he  part  of  the  tii(.-<lii'ul  iitlcndiint  i^hould  never  fuil.  Pal- 
lor  of  the  cuuntenancc  i»  pr<-:i«:ni.  and  i.i  ofli-n  a  *trikiii{;  phi-iiunio- 
uon.  l*o\'utoD  mentions  it  in  both  of  his  cases  of  diphlhc-fiii  and 
rhciiuiatic  fever,  ei-peciully  the  former.  It  is  due,  according  to 
Iloniberg,  to  defwtiw  tilliui:  <if  llie  cutamtjus  vetfscls.  since  llie 
blood  is  of  normal  ciimito^ition.  Vuniiiiuij  i^  another  symptom 
sometimes  of  great  iniiwrtunce,  and  has  l>een  dwelt  on  by  Villy 
in  connection  with  the  cardiac  failure  of  diphtheriu.  It  uuiy  be 
i!o  ]H*r»i«tenl  ti*  to  ^ti^'fiei^t  cmiim*  aliih>niiiiul  discirdi-r.  Tlittre  is 
amirexia,  and  the  jiatient  \^  often  strikingly  weak  and  listless,  or 
iiuttrad  of  apathy  may  display  rc>lless  anxiety.  In  a  wurd,  the 
patient  conveys  the  impri-»ion  of  bcin::  pr-'foTiiidiy  ill. 

The  feiittm^  "if  the  euse,  bovvi-viT,  iliiii  most  .slnmiily  p^iint  in 
myocarditis  [>erlain  to  the  seat  of  mist-hicf — i.  e,,  the  heart.  The 
pulse  is  more  frojucut  th:in  norniul.  idlhuii^b  as  a  rule  its  rate  is 
not  preaily  mriliTiiicd,  liciiifr  tl'H  'ir  thoreiibont:'.  An-liythniia 
may  or  may  not  be  [iri-T.eni :  often  tin-re  i^  unly  iirej;iilariiy  in 
force  and  volume.  Its  ^trikin;;  elmnictfristics  arc  fcebk'ncMs  and 
cnipliiKw,  aiiii  a:t  ihc  "lis"';isc  |iri';;r'-ssi-s  Ins.*  of  ^itiibiltty  us  well 
as  volume,  very  slight  exertimi  bein^  Piitheicnt  to  sen'l  ii])  llio 
^Tllliw  mill  out  of  all  fiviijiitrdoii  (o  llf  ilri/rrp  of  rffoi't. 

Exnmiiialion  of  the  heart  til  thi;*  liitii-  may  disclose  soitie  in- 
orea!*e  of  linlneNi.  puriii-ulurly  of  the  relntivc,  m  the  left  and 
upward,  but  uIh)  In  tlic  riplil.  Vet  lli  the  bt'^'innili;;,  soinet  iiiit-a 
even  throughout  tlie  course  of  the  niulady,  imtrked  <lilanilion  is 
not  detected.  Caiiliae  impnUe  is  alwent,  and  tin-  sounds  aiv  nota- 
bly feeble,  especiaily  iIjc  lirsl  at  tlie  apex,  wliii'li  Is  often  so  timeless 
as  to  be  almost  inaudible.  In  a  few  eiiT'C!^  ililalaiiim  of  tlie  left  ven- 
tricle reaches  such  a  ilegrw  as  lo  permit  musculur  iuconipetence 
of  the  mitral  valvcn.  whiili  is  dcc-lnrnl  l.v  a  soft,  it  may  be  fi-cblo 
Bj'iftoUv  apex-murmur.     The  disturbaufe  uf   ihe  dri;ulu[iuii   may 


'  -y   -    *    ■«-    .,7,..  f,   -^  ifc.  ;,- 
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attacks  faearU  alreadr  the  eeat  of  acute  or  chronic  ondocarditiH,  or 
ia  usociatvd  with  pericarditis,  altIioii|c;h  the  niust'lc  alone  mjiy 
sonrtitncw  bu  affwrted.  For  this  riMiKuii  it  is  imt  I'liwy  to  ri-cog- 
niee  or  definit«lv  detenuine  the  mjrocardilic  coiiij>licati()ii.  Alorc- 
orer,  eiperienoc  provw  the  folly  of  attributing  to  luyoc-ardial  in- 
flammation the  cardiac  astliotiiu,  or  even  dihitiiii<iii,  hi>  nfu-ti  wit- 
nessed in  acute  rbeumatiBJii,  for  it  it*  often  Imt  u  nuiDifi-^tiiiiini 
of  thv  poitwn  upon  the  function  of  the  urpin.  At  all  c^'cnln,  it  \# 
the  part  of  wiadom  in  such  cases  to  refrain  fniui  ii  [H)siTivc 
opinion. 

In  typhoi<I  and  M-arlet  fever  it  i*  nut  uncniinmiii  to  ohscne 
during  the  height  of  the  attack  svinpioins  of  hoiirt  wniknc^is 
which  in  ino^t  instances  eubtiidc-  with  ■■<iiiviili--i'<'iir-i',  niul  ^vllil'll 
are  perhnjis  the  rciiiill  of  the  actiitn  nf  the  inl'ci'iioii  'Hi  tIic  viii^o- 
iiKitor  centre  in  the  cord,  togellier  xvilh  cxlianslion  uf  ila-  lii-arl- 
mtuclo.  N(.*A*ertheki>j>,  unc  elioiiM  miiird  nunin^t  nn  int'liinition  ti> 
look  on  all  such  niiinifesliiliims  ii>  ni>T  dm-  T'>  iiiyix-arilitis.  'I'lic 
oofiet  of  acute  intluiunmtion  <if  tli<-  li<-iirl-wiill  i^  Kfi'-ii  M'  uf'uWov* 
during  the  fcbriU-  stiigc.  and  ihf  syrnpliiini'  iii<'  ■»<•  luiiiii.  lluii  ilu' 
real  nature  of  tho  Iiearf  (liiiinli-r  is  ri'iidilv  <iv(  rlii..ki'(l. 

On  the  contrary,  when  uficr  .-iili^iibinv'  .if  jill  m-iivr  -viujtU'iiis 
referablo  to  the;  priiiiury  (IIkcum'  iind  during  oonviilcsceiuv  the 
pnlsc  l>egins  to  assume  the  rlmriK-ters  iilreaily  drT.criln'il — i.  n., 
feebleness,  emptiness,  irremiljirity.  and  ciiiicpiciii-ii-i  iti>i;i1>ilily — 
one  should  al  once  siis|«'»'t  tlir  I'xisit'in'i-  -if  iiiym-aiilitis. 

We  frequently  eueuiinler  itnlividiiiiN  wlm  have  successfully 
weathered  a  severe  lyplmid  fi'vcr  iiiiiiiy  iin'iillis.  evin  twv  or  three 
vi-ari  bf^furc.  imd  still  iliapluy  iiiiiliii-  iMjiidiiy  uiul  even  irrilubil- 
ity  of  the  heart's  action.  I  am  always  inclined  to  speciilale  on  the 
poesibility  of  such  patients  having  wulTcrcd  fruni  tin^iisiicctod 
myoenrditin  of  niilil  furrri.  unci  yet  vnlliciiiil  t-i  linve  left  its  traces 
behind.  Should  llie  lieart-niusrlr  liec..iric'  iTifliiUKil  during  or  afliT 
the  subsidence  of  acute  rlieiuiiatic  inanifc^itiitioni;.  the  syiiiptonifl 
of  cirenhitory  ciiilmrniisnienl  will  be  nut  nf  pri>iirirli(in  lo  llic 
clinical  evidence  nf  canliiic  disen^e,  :inil  yrl  are  very  likely  to  be 
attributed  to  such  Btriiclural  ali<*rations  as  are  discovered.  There 
in  far  more  feeblene**,  einpliiK.-i'i',  iniipridily.  pcrliiips  intermit- 
tencp,  and  pnrlieubirly  iiiNlaliililv  nf  iIk-  pulsr-,  llian  tlifre  is  evi- 
dence of  visecru]  engurgt  uienL  and  mecliaiiicitl  ob?truclion  in  thu 
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pstrcioiticB,  at  all  events  milil  siiffioieut  time  hn«  clnp«e<l  for  tbo 
eiKliifiiriliii]  mischief  In  K-i-omo  intensified  by  tlie  niytxrarditia, 

Tlie  sjniiitduis  of  jmrulcnt  luyotyirditis  dL-[>t-nd  Gumewbat 
iipun  tliL-  nature  am]  esleut  of  the  eliiingos  iiidiU'ed,  but  are  essen- 
lisiUy  tlic  suDiG  as  in  nmligniint  emUic-anlitie — i.  e.,  rigors,  inter- 
iiiitiL-nt  fevcT,  awcatinf:^,  iind  splenic  onlnrgemcriL  If  an  abscvsa 
of  the  uiyiieardiniii  lircaks  iiiln  1  he  bliHid-stroatu,  there  ari>  in- 
farela  in  the  skin,  kiilnoys,  brain,  or  other  organs,  or  in  event 
I'f  ni]iiurt'  of  till'  hfort-wall.  (■{p|la|i(ie  and  death.  The  clinical 
]iit'luri.*  is  usually  sut'b  iis  to  ilirt'ct  iitii;utioit  to  the  bf-arl  as  the 
aeat  of  the  disorder.  Yet  in  eases  of  difTuee  myocarditis  like  that 
narrated  by  Frcund,  syniptoins  referable  to  the  heart,  may  be 
fi'W  aijil  obwui'L',  whiilly  i>ut  of  |ii-c)ii(>rtioii  to  tlie  gravity  of  the 
niitlady. 

Physical  Signs. — hisprclion. — Pallor  is  said  to  be  oonspieu- 
uii^,  mid,  asBoeialed  with  eillier  Jipathy  or  reRtleesneBS,  is  very 
siigfietitive, 

J'lilliiili'iu.- — Till-  pulse  i*  weiik,  empty,  and  slrlkingly  un^tla- 
Iile,  ami  the  eavdiat-  inijnilse  U  feeble  or  abeent.  In  aome  instanced 
lliL'  liver  and  i^pleeu  uiuy  hi'  palpable. 

yVccK''N'yn.— 'I'liis  may  or  ni;iy  not  disclose  an  increase  in 
llio  area  of  duejvseated  cardiac  dnines^  hut  if  such  incrcnac  is 
associated  willi  ihe  ehiinicters  of  the  pulse  jnst  mentioned,  it 
greatly  sti'eiijfthens  the  diagnosis. 

Ausciilfiiliou. — As  a  ^^eneral  ihin^  the  ear  detects  no  moro 
tliiiii  enfeeblenieitt  and  |K-rliap-  inuliliiifr  <if  llie  heart -so  unilH. 
Mitrmni-s  are  jirescnl  nuly  when  dilatatinn  leads  to  nuisciilar 
valvular  iiteMiiipclL-ncc  or  endocarditis  ur  pericarditis  is  assm-iated. 

DiagnoBis. — I'nf'irtunnlcly  llic  diagnosis  of  acute  myocaiv 
dills  is  uMiuilly  a  nuitter  of  coiijecluro,  and  reliance  nnist  be  placed 
un  the  bi.-vtcry  of  some  infection  that  may  act  as  nii  eiiidngical 
tiielor,  even  mure  than  ou  tlie  sytiipluUK-  anil  physical  findings. 
During  the  heijiiit  of  iin  aeule  infectitm,  as  ili]dilheria,  acute  rlicii- 
marTJirrli'^.  ami  lyplifdd  fever,  it  may  be  ulti-rly  iui)>OH.tible  to 
diagno.-iticaie  with  certainty  ibc  existence  of  acute  myocarditis, 
whcrcjifi  the  occurrence  of  the  physical  sipis  dctcribed  during 
coTivakweneo  renders  the  presence  of  llie  disease  highlv  probable. 
If  in  a  ease  of  suspected  myociirdili^  phenomena  of  sepsis  are 
observed,  they  jiuint  strmigly  to  a  siuppiirai ive  process. 
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Prognosis. — It  goes  without  saying  that  the  prognosis  is 
alwlly)^  griivc,  even  in  wiinplf  iiiyiH'iinliiis,  iiml  in  tin-  puriili-iit 
form  i^  iiliniiliiii'ly  nnravi'iii'ulilc.  Allhoii;;!]  ilir<i'o  in  |iii!4t-iiic)rt<!iii 
eviih'iiw  Uial  siiiiill,  si-iiUcnil  ulisc-t-nsfa  in  the  hwirt-wall  amiii.'- 
timfis  undt-rgu  a  iiruct^Hn  of  t-iin-,  Htill  a  vma  that  is  siillit-'icntly 
■  mi.ijHiki'ii  Ir.  Iw  <'liniciilly  roi'o^niiiiihlo  la  fmui  Itri  niiliirr'  inciira- 
Ml-,  111  ac-utv  inUTnliiial  iiiy-xunlitis  nf  diiiliiliciia  Ki'MiIht;' 
eonipulcs  the  fatui  li'rminnliuu  U6  taking  jiliicc  in  abuiit  one-third 
of  (lie  rrciiyniseil  t-aaos. 

Jt  is  not  unlikely  thai  in  rhnuniati^ni  tho  fjercnnlape  of  recov- 
ery is  larger.  This  ivunM  upjiiriii'  rt-iiiioii:ibk'  wlien  wf  eoimiihT 
that  the  jiareiK-hynitiluns  (li'frrncriilinn  i^  ni>r  .■><!  inteii.t(>  n^  In 
iliphllieria.  AIMinin-h  all  ca^is  i|i>  not  die,  yd  llic  |H>>'siliilily  uf 
j'utiilf.'n  dt-alh  sliotikl  ni'Vi.-r  In-  fiH-pittt'ii ;  :inii,  iiidi'covlt,  thi*  po*- 
siliility  JA  not  wanting  in  miy  };ivi-n  caiiL*  »inii>ly  iH-caiiHC  llic  evi- 
dentH:  of  canliac  niiMJiief  is  Blight.  It  is  ufli-n  jirwifiely  in  this 
daw  of  PUS!.*  iliiit  il:iii;;<-r  is  nuist  iniiiiini-iit.  sinci-  iln-  |iiiy»iiMnn, 
patient,  und  friends  iire  likely  tit  he  lliiMwn  off  ilieir  ^uard,  and 
hcnw  i>i-nnit  or  (.-nniniil  indiscrL'Oi  t-ffurt. 

When,  fin  the  other  liiind,  «yni]itoni'*  of  w>lt!ip»!p  iippeiir.  the 
danger  uf  death  ir  very  imminent.  Ini'reiiMiig  aeeeleriitiun  uf  tlii; 
pulse  and  marked  inslahility.  the  heart  evincing  a  degree  of  fee- 
b]eiic««  out  of  all  ])ni|Hjrliim  lu  the  >lemanil  made  njion  It,  arc 
i^ignsk  of  great  danger.  So  aUo  h  idmnnnal  reliinluliMn  of  the 
puIsL-rate.  an  U  e.Ncepliomilly  hIi-htvoI.  Deliriiuii  nnilere  the 
progTMnU  iiwre  griivc:  and  tlie  ceinirrenee  i>i  eiidioM  i^t  mt  e.'«'eeil- 
ingly  had  omen,  r-inee  we  cantK't  pr'-difi  ln'w  iniiny  are  likely  to 
follow  or  where  they  will  Imlgi'.  Fiivoiinihl'-  indieiitiitm^  lire  to 
be  found  in  h  gradual  n-tnrti  iff  litrenglli,  volume,  and  regularity 
to  the  pul*e. 

Treatmenti^We  [Km^oji!:  no  nieim*  of  direetly  inllncncing 
tlte  inlliiniiiiai<<ry  priH-i-.-,-<  after  it  ha^  ailaeked  the  iiiyiNrurditirii, 
and  therefore  our  efforts  muM,  in  the  Hivl  pliiee,  ho  direeted  to 
tin*  pretention  of  myin-iirdiii-.  if  p^Pf.-'il'le,  and  M-eondly,  ty  pro- 
teeliiig  ihe  h^'art-wall  from  all  iMraiiemis  inthienee.'i  whieh  eim 
intensify  tlio  damage  it  i;^  'iivtainint.'  from  the  intlimimntion.  To 
tlie  fonner  end  ■•  ihe  early  emphivniettt  of  nuelt  tiM-iii>iirL-i-  »*  niiiy 
lesaen  llie  aetivity  of  the  priiiiiiry  di'^eii^-.  wliieh  in  di|>lith(-riii 
iorolTfeS  tiiv  earliest  j'.cihlt-  iIm;  uf  the  untitoxine.      The  liunii 
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that  raay  result  from  dclaj'  in  the  (Miiployment  of  this  remedy 
la't'iiiiu's  III  om-e  upptiront  wlieii  we  reflect  on  Koniborp's  statement 
that  liie  liyiiiploiiis  of  acme  rayocariiitis  may  ariw  »{  a  tiiut?  sul>- 
BDqiiE?Dt  to  the  administration  of  diplillicria  antitoxine,  which  goes 
to  prove  tliat  the  longer  the  infeclion  is  at  work  in  the  syatora 
the  greater  the  likelihood  of  the  Iioiirt-nniwle  bi-coniing  nfTected. 
in  fitreptoeoeens  infection  the  iinlistrcplwoecic  itenmi  wonld  ccr- 
lainly  Ih-  imlicated ;  hut  in  scarlatina,  typhoid  fever,  and  rhcu- 
matii-m  we  have  ni)  !i|K'i-ifiL'  remedy,  unless  with  the  oxeeplion  of 
sniieyiie  iieiil  in  rlieitniiuie  fever;  and  hence  we  mnst  endeavour 
to  promote  elimination  through  the  kidneys  hy  adminiitlvrinf; 
copiuns  and  freipient  dranghls  of  w«ter,  and  sulKnilaiieuns  and 
rectal  injectimin  of  physii'lo|;ii'ii]  .aith  solntion. 

So  witon  as  symptoms  uf  mviK-jirditis  are  detet-ted  the  indiea- 
tion  is  to  muinliiin  the  patient  in  uh^'oUite  repose  of  mind  am) 
lioily.  I'hy.*ii';il  etTort  is  ihiiip-i-iin:-.  and  so  long  as  eanliac  weak- 
ness exists  llie  jialient  miliit  remain  in  hed.  He  should  rei-eive 
na  much  highly  nutritious  and  siinjile  food  as  he  can  assimilate — 
milk,  eiy:*,  lirollis  etc.  The  howels  lire  to  he  kept  aetivc,  though 
dciili'iiii;:  piirpitive*  are  to  he  Mvoided.  Stryelniinc  h  highly  ser- 
vii-iiilile,  ami  sliiiiil.l  alenlinlic  ^thl)llhlnl.■>  or  uriimonia  \h'  thought 
indicated,  ihcy  are  to  hi'  admiliistored. 

Till-  r-!iiirnctei'  of  ilie  piiUc  wuidd  iipjiesir  to  eall  for  digitalis, 
?Tn'|ihuiitlins,  etc.,  hut  if  pivserihivl,  it  ."lioidd  he  i-aulionsly  and 
teutalively,  for  we  are  not  in  jiositlon  to  predicate  how  miieh  of 
the  niyoeaniiuiii  is  left  uninjured  and  nipnhle  of  responding,  or 
\ilii't!u'r  dam;ii;e  may  not  accrue  to  fihres  that  have  undergone 
e\ti'ii-ive  dc;ii'iicration.  Pnccnrdial  ]>aiii  anil  restlessness  are  to 
he  ulliiyed,  ami  for  ilii"  pnr]>o>"e  tlnrc  is  nothing  Ik-IUt  than  mor- 
phine. 

In  coUeliisioli,  it  may  he  repeated  thai  ihe  ngeneies  of  greatest 
sen'iee  are  rP!»I,  food,  stiyc-lmine.  juni  srimiihmls,  in  the  order 
riii'tilioncd.  In  diplitheria  it  is  often  perilous  to  allow  the  patient 
til  even  rJHc  iij)  in  Ketl  to  lake  a  drink  or  to  cvaenate  hladder  or 
rectum;  he  mur-t  he  kept  as  uiolroiiless  iis  possihle.  Moreover,  it 
will  often  he  nfeessary  to  retain  tlio  patient  in  hed  for  many  weeka 
or  inonihs,  A  rigid  cnforeemeTit  of  \]\ii  rule,  evi-n  tluuigh  it  seems 
hard  ami  cruel,  is  in  fact  a  illsphiy  of  };ri-ali--t  kimlnew?.  When  at 
k-nj^lh  such  u  measure  of  improvement  has  been  reached  that  abM- 
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Intc  rest  is  no  longer  needful,  the  juitieiit  is  to  resume  exercise 
liv  degrees,  ami  at  firsi  wiili  the  iiluiost  eaulion.  Under  no  eir- 
cunistiin(.va  is  hu  attC'iii|Jt  lu  iisririid  stiiirs  tu  Ik;  periiiiUfJ  before 
weeks  jierlitips  of  gentle  moving  nbuut  the  beil-diiuiiber  linvu 
proved  that  tlic  hcurt  h  no  lonjjcr  luuhily  taxed  by  such  efforts. 
I>uriiig  this  ptrriuil  of  cunviilcM-ence  niutiuua  iittcnipli!  may  bo 
liinde  K)  strengtlien  tlie  heart  by  roriialanec  t-xerfiwi-s  nnd  suliiio 
bfltbB.  At  this  time  beuflit  may  bo  derived  from  iron,  arsenic, 
and  other  h»'iiiaiii'^'  ;iiid  tiervc  tonics.  It  is  needless  to  add  ihiit 
in  llie  case  i>f  yminj;  children  it  is  often  most  ciittieidl,  yet  no  less 
important,  lo  enforce  the  quiet  and  otLcr  measures  necessary. 
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Uy  far  tlio  liivp^sf  inmilin-  of  pn-^oiia  who  at  nr  after  midille 
iifji'  l"';;'iii  '"  iiijiiiil'i-hl  si;;tirt  111'  i-iirilit>-vji^»niijir  dijlurliam-c  arc  not 
vii-Tinis  of  vnlviihir  ilisciiM-,  I'liniciill^v  tl,ic_v  present  evidenco  of 
fiiiliiig  cirt-iiliiriim  «-ItIi  fuliirgomoiit  nf  tlip  heart  ( hy|>Grtrophy 
ivilh  ililitl;ilii>ii ).  :iiul  with  iimri'  vr  Ics*  ihif'kciiintr  of  tho  artoricn. 
hi  sciiiu'  iiHtiiin'i's  c<'i'tiiiii  ^viiiiitiiiiic,  as  iiiifjiiui  jifeinri-^,  point 
iriimr^takiiMy  To  ciirrmjirv  M-lcrn!'!!'.  with  its  consequent  altpration 
nf  iiiviH-jiriliii!  iiiitriiiiiii,  luti  fur  llir  ni'>st  purl  ihrro  in  nothing 
tliiil  .-crvc--'  .i»  a  criii'iii'd  "l"  rite  niiliiri'  iiiiil  ixtrnt  nf  the  ohnn}^ 
in  ihe  heiirt-uniscle,  "llii-  rilcr"*c>']'e  has  rcvnileLl  not  onlv  a  eon- 
niiliTuhle  viiiieiy  of  ]iittlti>l<>pic;il  fli:iii!n'i<  in  these  c&spb,  bnt  also 
a  want  nf  iinifi.riiiirv  •<>■  \iiU'Un\'-y  in  llie  ivhitirm  of  tliesft  to  the 
"viiiiidiDi-^.  Ill  (iilii-r  (voi'.U.  viirl'inv  inyncitnliiil  atierafions  socni 
ciipiililc  I'l'  pi'iiiiiii'iiiii  till-  >;iitic  I'liniciil  jiii'hiro,  nnil  eonverscly, 
I'arioiis  I'linii'iil  pii-inrt"  tippciir  tn  resnit  froui  one  and  thosamc 
]>arh'i|(.i;ii';il  ehiiTi!!!'.  There  i-  ciii'ii'ipU'nily  nnieli  ronfnsiion  and 
inici-r'iaiMy  j-lill  ri'iiiinlim;  llie  ]>;iili"iM'iiO'ii«  am!  ]>rti.-i*c  rehition- 
Mhip  «f  rite  jmilixlo^'ii'iil  lin'liii::*.  ><>  ilml  in  deiilinj;  with  thi.i  phaiic 
■  if  I'.'inliae  ili.-ni*!-  i>iii'  i-  ni  ;i  In--  vliciher  I"  aiienijit  to  consiiler  it 
rmni  tlie  "laiidp'-iiii  >4  ihe  palhi'l'-iii-^r  »r  of  iln-  (.'Hnicinn.  In 
I'iiher  (■aur'  imo  iv  piiTiv  Hnre  In  tirt  liini^'elf  into  ironhle.  Germnn 
writers  as  UnoilMTtr  am!  T?"-ird>in'li,  yri'iip  the  eases  nnder  the 
iii-jid  "f  ( 'iii-'iii.'  Ciinliiii-  tii-nlliciiiii'v,  'I'lie  Inrier  innintsun"  tlmt 
a-i  the  varion-  rhmii;''^  in  tin-  linarl-inn'ieli'  are  Iml  <lifTerent  niani- 

f'^tiittoiis  >.f  '•]{!■  pr rui.  it  U  ini|"'><ihli'  ti>  <]iii!riiosliealo  anythinp 

\nnv-  i)i:)n  lir-art-Hi'akntT-^,  while  lioiiihcrj;  flii»ifie:*  ihc  cases  ac- 
cording tci  rhcir  dtioln^inil  faetore.     Thus  he  conaiderg  in  one 
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group  those  due  to  (.-nronary  disease,  those  to  obenity,  those  to 
stmiii.  uiul  thow  |ci  riciiliriti*,  iliow  lo  cxcurtMivc  foiisiiinplion  of 
beer,  ete.  Siifli  a  division  in  in  aicord  wirli  rlic  iiticcrluintv  of 
our  kuowledge  on  many  jKiitits.  and  also  has  the  merit  of  «ini- 
plieirv,  but  it  ii  ij|>fii  to  tlid  objwtioti  tliiit  wc  eunnot  always  be 
sure  of  tlie  exact  clioliigy  of  all  cases  i  ■:  of  the  prfcine  iiioik-  of 
o[M?ralion  of  supposed  cnufii's.  It  also,  as  he  himself  admits, 
necfssi totes  iiiueli  rejietition,  uud  therefore  I  have  dwidod  to  deal 
wiili  these  cases  under  the  heading  given  to  tlils  idinplcr.  I  am 
well  awaro  of  the  ubjcctiuns  lo  such  a  groiijiinp,  ami  know  lliat 
miiny  lime*  it  sifin.-*  Hiiiipler,  end  iioii-eoinTuiltiil  in  u  isensc,  to 
diagnose  them  aecording  to  the  gross  clinical  tiiidings  of  hyper- 
trophy or  dihifiitiiiii  cr  iilin]mtliie  eiihirgciiicnt  of  llie  heart.  Still 
i?i  must  ciiM.-''  the  iiiicrnM-iipe  sluiws  niorc  or  less  myncai'diiil  de- 
geiicraiioii,  and  tliercfore  1  prefer  tho  term  Clironic  Myocarditis. 

Slorbid  Anatomy. — I'rider  clinmic  niyrx-tirditis  the  ana- 
tomical fi.aiiiiums  u.-Lii;illy  (•iin.-idi'rcd  arc  those  of  fihrosiit  ami 
fatty  degeneration,  Conditimis  interfering  with  the  nutrition 
of  the  heart  may  jirodncr-  eillier  or  Imtli  of  these  eliangc.*.,  or  tho 
fibroid  may  he  dcjwudi-ul  un  the  fally  change. 

I'ibroid  (iegL-iierariiiii  of  thi-  liearl-mnsi-le,  or  chronic  intersti- 
tial myoearilitis,  may  reprcscnl  tjic  final  fir  rfjiarativc  stage  of  the 
various  acute  forms  of  riic  rliseaso.  It  is  then  to  he  regarded  as  n 
conservative  rather  than  as  a  juitliohigic  j)r<Hiess.  Thus  in  tho 
enso  of  iiifiiretiuii  uf  tlie  hi-nrt.  nr  iiii/oiiiiildriii  co/'i/i'k,  iIjc  necrotic 
area  is  invaded  by  ynimg  eonneetive-tissne  elements,  wliicli  finally 
are  niftiininrphnscr]  itili-  a  lirni  tilimid  cicatrix.  Such  areas  of 
filinwis,  iir  sclcnisi-s.  iirr-  liiryi"  nr  Muall  Jici'urditig  tn  llie  si/.e  of  the 
original  lesion.  Vitv  liU'yc  iii-ens  are  rarely  found,  as  the  aonte 
discttso  wi'uld  have  pnil.![i)ly  pmi'cd  fatal.  Kxcepl  liy  the  forma- 
tion of  otiicr  infarci.-v  lliis  jirriccss  due?*  unt  tcml  to  prnKress.  It  is 
only  when  the  ficchi-imi  «i  matiy  small  arteries  has  proihiccil  mul- 
tiple scleroses  tliiil  ilic  fuiietien  nf  the  heart  is  impaired. 

Extreme  fally  or  parcrn'hyniatoiis  de;.'eneratioii,  leading  to  de- 
struction of  the  muscle  ticsue.  may  he  the  cause  of  a  progressive 
fibrosis  of  tho  niyocnrdiiini.  Often  the  de-^lructive  process  ])rcced- 
ing  the  interstitial  incri'ase  is  a  cn!iKiihili"n  necrosis.  As  a  rule 
this  process  i^  mil  siridly  dilTui'i'.  and  the  appearance  on  section 
is  uf  iiumcruiis  ncatlert-d  streaks  nnd  spuls  of  a  grayish  or  whitish 
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(.'olour,  which  projei-t  slightly  aliove  the  plane  of  the  section.  In- 
tPi'stitial  im^reaso  ia  mil  iihvuvs  dt'iiendent  on  antecedent  d<^ii- 
LTiitkin,  but  progVfssivf  atrophy  of  the  muscle  and  increase  of 
the  tibroiia  interatitiiil  [issue  may  owtir  ptiri  passu  in  such  a  way 
as  to  rpnder  it  diKicult  to  determine  which  ia  the  primarj'  and 
wliidi  tliL-  sccunihirv  process.  In  ihis  case  the  fibrosis  is  more 
evi'nly  distriliiili-d  itmn  in  either  ^^i  tiiv  above  cases. 

Sflcrosoa  are  moai  frequently  observed  in  the  wall  of  the  left 
xi'iitriclc,  mrar  thi-  iipi-x,  and  on  the  poslerior  side  in  the  upper 
two  lliirils,  near  the  aiiricli-,  in  the  papillary  muscles  of  the  left 
side,  uiul  in  llie  intcrvcntrieular  sa']>luni.  The  fibrous  increase 
iiiny  eHUi«c  ii  tbii-kr-ning  of  [be  wall  of  the  heart — connective-tissue 
liypcrtro|ihy— .-.r  the  presence  of  tho  connect  ivD-tisauo  elements 
(iLiiV  Ko  rciliiw  llic  (otic  rif  ilic  \vn!l  as  to  cause  it  to  yield  to  the 
intraeunliiic  pressure  wirh  tlic  formation  of  bnlgings,  the  so- 
callfd  partial  cardiac  aneurysm,  m-  in  extreme  cases  with  rupture 
i>f  llic  liciirt, 

Fully  dcjrcneralioM  is  iiiiiriifi-slci.1  by  a  general  paleness  with 
jlrcnks  and  ]iateli(-s  of  a  yelkiwisli-hrown  colour.  The  markings 
of  .-ui-li  a  lic:ti't  have  been  (■■)in]iiu'e<l  to  those  of  a  faded  leaf.  The 
uiui-cIl'  is  sol'iiT  (liau  rioMiial  and  ciisily  [orn.  Jb'iitly  degeneration 
is  tno!*(  eouiiriuu  in  rbe  wiill  nf  the  left  ventricle  near  the  apex, 
next  in  the  rifibl  vculriclc,  the  intervontrinilar  Ha'ptnni,  and  the 
riyhl  and  left  auricles  in  llic  orilcr  ^rivcu.  It  usually  affects  tho 
innsele  eiotic  liencaih  the  ciidoeanlimn  morn  ibiiu  ihut  near  the 
pcriciirdiuni,  and  [be  hrownisJi  or  yellowish  mottling  is  aometiniea 
plainly  observiiblc  froin  witliiii  1  be-  ln-arl.  Microscopically  the 
pmli'pliiMii  of  liie  tiluv_i  is  wen  !■>  be  replaced  tn  a  greater  or 
less  cstcnl  hy  fat  droplcls,  Tbese  an-  sirranged  in  rows,  and  are 
said  to  be  siluated  nl  the  junction  ><(  the  cross  and  longitudinal 
sTrialifiii-'.  Very  ailvanei'il  fairy  ileifcneratiiin  leads  to  a  disinte- 
{iraiion  of  (be  libres,  and  tlieir  consequent  replaccnient  by  fibrous 
I  issue. 

Fatly  overcnmlb  consists  in  an  increase  of  the  nonnal  siiltepi- 
cardial  layer  of  ailipose  tissue.  This  is  normally  noticeable  only 
along  the  course  of  the  large  vessels,  but  in  well-niurkcd  cases  of 
fiilty  overgrowth  llie  fat  covers  tlic  entire  organ  and  no  muscle 
is  lo  he  seen.  A  thick  hlrmket  ..f  fat  over  the  heart  acts  aa  an 
elTecTnal  impediment  to  its  work,  IjuC  it  i^  in  the  nature  of  au  out- 
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side  force,  And  not,  as  is  ilic  case  in  fatty  degi-iionttion,  a  disease 
of  tli(!  iimscle  itself,  Sonit'tiines,  however,  llie  adipose  tissue 
invades  the  suhjactiit  iiiyofiirdiuiii,  first  pcnol rating  between  the 
fibres  imd  Intur  canning  tlie  eoiripk-te  ulroiiLy  and  disapiH'uruiicu 
of  tlie  muscle  (>teinents.  Tliis  urocess  may  penetrate  the  entire 
tliickneas  of  a  veiitrleiilur  wall,  and  of  course  greatly  impairs  its 
funetiuiiuliiig  pnwi-r. 

The  senile  heart  presonls  a  varying  pietitre  made  up  uf  iile- 
menlH  from  all  of  lliew  t'Linilitions.  As  a  rnk-  iht-  fulling  nutri- 
tion of  old  iifir.'  iiidnet-ti  a  mixture  of  til>roiis  and  fatly  d op: iic ra- 
tion. I'atly  iiveryrowtli  \^  foTiiiiion  in  llicise  elderly  pt-rsons  who 
incline  to  obesity.  The  senile  heart  may  lie  hypertrojihied — this 
when  associated  with  chniiiic  ni*phrilis  jiiid  p-noral  arteriosderu- 
si:*~<)r  alrripliied  In  ciitiwipu'iicc  nf  nialiiiitrilioii  and  iriai'lJDii. 
Very  frequently  this  atrojihy  is  combined  with  the  condition  of 
nuloi'lilhoiiciifi  ]iif:iiH'iiiatioTi  already  di-«erilu-d.  Tlii!!  eoiidition 
nf  brown  atrophy  is  alinost  ebanieli'riT-tie  id'  the  senile  heart. 

The  nutriiional  disturbam-e  whieh  is  aceuunlahle  for  tlieso 
dcpcnerations  is  freijiienlly  the  result  of  the  (gradual  narrowinf; 
or  welu.<ioii  of  the  iMroniiry  aricrien  or  their  liniiieJieM.  This  may 
l)e  due  to  a  seierosis  ihal  is  jjart  of  a  j;eiii>ral  disease  nf  all  the 
arteries,  or  it  may  be  One  to  ohlitoratinn  ondarteritis  or  to  a  local 
atheroma  of  the  eoronarit-s  eitlier  at  Iheir  orilices  or  branches. 
Thin  loeol  process  is  more  ajit  to  lake  phiee  ru  ihi-  deseeniling 
branch  of  the  left  coninnry  artery,  and  tlii-  lU'i'imnl-i  f"r  rJie  spe- 
cial pre'lic|i"«iii"U  nT  the  apical  imrliim  >•(  iln-  h-fl  vciilrii'idar 
wall  t'l  falty  iiriil  til>!'iOi|  deneiieriiliiui. 

Throniliosis  nr  cniliijli,->m  of  the  eornTniries  inducer  ihc  cuiidi- 
tion  of  inyoninliiriii  ntnlix  already  coiicidcri'd.  'I'he  waits  of  ibe 
arteries  may  beeoim-  id'  Imny  liitnlness,  or  alheromatons  in  i)ateheB. 
The  terminal  briincbi-^  may  Ih-  emiverled  iii(>i  flbn-iii  cord*  ini- 
[icrvioiis  to  I  hi-  ••in'uliiliiij;  ihiid.  1 1'  the  irliliteraliuii  nf  imc  artery 
takes  place  Rradmdly  the  cireiilatiun  may  lie  established  through 
te'Snche.-i  of  the  otlier.  The  reiluelioii  of  the  bll)od■^upply  to  the 
pnrts  affeetfd,  and  fs[ii<iully  ttie  hiek  nf  oxyyen,  induces  falty 
degeneration,  and  often  snli-iciiiicni  Hhrosis,  The  heart-mnsele, 
probably  on  ac-cnmit  nf  iis  I'nDsianl  activity,  feels  imniediutoly 
any  lack  nf  uxyp'O.  and  lu-nce  tjie  inyoeaniiuin  is  espccijilly  prono 
to  fatty  degeneration. 


or  TUB  HEABT 

I'Wwm  ia  1^  MmsrdiaB  ue  alnMVt  AttniTS  fonnd  ftmod- 
atni  vitk  tW  rancor  rahwhr  InHnt^  aad  witli  bvpfrtrophv  and 

— TW  <Wag<M  of  tke  bnn-miMdo  which  I  har« 
«hwrtt  )»  fpvtf  wtitr  iW  peatric  tmn  of  (jmnic  mjocanlitU 
S2V  «t  «kv  dmbpfif.  »x)i  prresppase  the  protncUMl  working 
tff  im^mtmett-  iajvMK  «»  the  fnarUoB  of  the  oigUL  Tbeae  inilii- 
tmtvt  aiv  fiv  thr  OKWt  put  eooditn*  which  emnae  «  dispropor 
tk«  Kr«w«  tbr  .kauai^  xamie  on  the  heart  and  it«  natntnT 
j«pf^r— w  tother  «v^^  vhkh  rrquin*  the  heart  to  work  io  «x- 
(rt«  >«f  te$  eotritki«.  Thr  indorDow  which  |Kit  an  abnormal 
(Wcsjai  •«  ih'  hrart  imT  reNdc'  within  thff  orsattiain  or  nuf  oomo 
fn«e  «it&.«t.  »♦  >  W  «  tm>>«  of  both. 

t's^r  ihr  Ors^  1**-  4W  *i*efOPrative  rhangv«  of  the  raaniUr 
<\wt*  4a*i  fhn«ii.-  kidiA'v  Hx*st*>  owdition*  whirh  pcrsistenilv 
auctvwsl  i^rifirrtl  rv«<:*»Pf.  CoodilioM  miding  out«id«  tbc 
S.4«  AiV  ihtw  wVa^  j<c«^tKV  l><of-o«linited  orrrstrain,  as  manual 
t.'i!.  lb,  Vji:\>l.-.;fc  »vf  li>r  Ji4*iier'?  *«■  the  saiWs  life,  the  loibotos 
tUiI*  I M  -  ■ -es  ■':'  ti*  nis*uEUit>ofr,  e«*»jve  con^umptioD  of  beer, 
r[,-  Ik  •.'..Av-y  ic-tastfw  {a^M-on^  frvnn  within  and  without  are 
»>»*■•.•.•■,«  S.xj-f:V.iBi  T...-ne  U  «*iiiirwi.  bowerer,  than  ntere  in- 
.•ve^<<  .'f  ws'rV.  a:iii  ;hi>  ;*  ;.«  b<  f<>iin.]  in  disorders  of  cardiac  nu- 
in::.'*!  11«'  i'!tV«i  i:?*!;  i; jv  N- of  }xx>r  quality,  or  it  may  Im  riti- 
«:»%:  tj  KAJtirt  t-f  ntu  X-.M  iv  ant>(h4T,  or  the  blood  renuining 
Uil'-iK.^.  i!»  »"Vr'>  *•'  '^<  V't-trt  mav  U-  ii;nail'>d.  It  is  in  ihe  fint 
«*_*  tV.*;  :i!**  i*,f5:\r,.'T»:!i«  «*£  iHc  ln^an  is  Imxipbt  about  by  met- 
iiii:  ,i:-HJi?.-i.  ii*»Ot,VF.  t-hnwiw  jtuppuration*.  rt-peated  los«  of  blood, 
MWiti^idrv  anil  ivrr.ii-)>'u^  acxuna.  cNhauMing  dischargw,  m 
I'biMtti,-  .l:arrli-ia.  !'y  ia«i#vt«'m  I'.v*?.  ru\  The  blood  may  be 
Miui»i  1-v  ib«-  t.vxiw*  >■{  n"uir  iufivtimi*  di^i-aso^  by  cheminU 
f«>w>tii^  and  I'lv'KiMy  by  toxic  ^uIvtAnn*^  derelopeil  within  the 
^•*sif>.  intoiinal  tp*ft.  *i»!m'  -f  tbctii  i'i  Imicti'ria!  and  aome  of  po- 
m-lWiuf  .'rism.  r^pli-nd  and  si-arVi  ti-rer.  diphthma.  acnie 
rhtntiiiatiMii.  and  iiitlmnM  arv  all  (-a]u1tlc  nf  ^-ning  up  not  ontr 
».-ui«'  tiixivanlitis  bm  cliftmk-  my.vjir.iiHl  cbuiipis  of  an  allied  if 
tii'l  tdi'tiiii':)).  Vet  .if  a  Kum-  slowly  aotin^  namrf,  Pli<(*jib.>nis 
flr?^'iiiciil  poisouin^.  and  altxihol  an-  w'i'll'nvi>^iiij4tl  .^'auses  of  fallY 
lifp-nt-ral ii'n  »l  the  hfart, 

'I'bc  iiivtvaMial  dc^-^-ucratioa  of  chronic  kidner  diwase  mav 
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be  ilii«  in  jmrl,  iit  \oam.  In  chronic  toxii'iiiia  acting  in  conjunc- 
tion with  prolcn^jcii  lii,i;li  Jirtcrinl  tciision,  Tlu'  ilcf;ciiLTiitionfi  de- 
pending iii>on  curonaiy  s'-liiuriis  art;  insUiiiees  of  Uif  tllrd  kind— 
L  c,  of  defective  IiIlwhI-shjiiiIv. 

U'lien  the  two  fjreat  factors,  work  and  oscpasive  or  deficient 
iintritioii  o\it  of  propurlioii  to  that  iv(|nircil  fur  tlio  work,  are 
c"uiiii)ii]cd,  llii-ii  wc  tuil  niilv  liiivc  inVDciirdiiil  dcgcncrHlion,  Itut  in 
time  also  iiievifuldc  cardiac  inailci|nacv. 

TIic  hypcrlnipliv  wliicli  «i.  i.ficn  dcvclniiii  in  jisBocIation  with 
cliniiiic  ni\'ocardi(i!«  i:>  the  (^xiiri-.'^ion  of  nil  iillcinpt  at  (!iiiii]n;nwi- 
tion.  It  jiroliably  pvinws  an  cflforf.  nii  the  part  of  Nature  to  repair 
the  damajtcs  goiiift  mi  in  tin-  In-art,  Imt  it  also  rt<9Hlts  from  the 
iic('c»i«i'v  on  tin-  jijiri  -if  iliis  <ir;;an  lo  ovcn'oiTif  iicriphcni!  rc- 
aislancc-, 

Frafutzpl's  idiojiaihtc  ciilariicnicnt.  nf  the  heart  was  thought 
by  hi[ri  to  result  fnud  iln-  c('ii?iiiii]iiinii  .if  jiii  iutiniinl  i>f  food  in 
excf.tvt  of  the  i'C(iiiirci(icMt^  of  ilic  nrjiaiiisni  and  of  llic  iiuUvidiiara 
bodily  cxcTcijst-.  Ilcncc  it  is  f.»inid  in  ita  most  typicnl  form  in 
[Mirsons  who  arc  liirpi"  caters,  and  wlio,  in  conswpicnco  of  their 
pnrltc-iiUir  line  i<f  work,  an in|iclli'il  to  he  "cih-riliiry.  Accord- 
ing to  Koscnhar'h,  i<li\.-icii)  iniictiviiy  in  an  Itiiiiorliiiit  clciiiciit  in 
this  class  of  ca^cii,  U'lnn  these  individiinU  reach  middle  age 
they  arc  n^nidly  fonm!  tn  have  iIcvclo]"'d  corfnilciil  iilidnnicns,  and 
tlipy  (jcncrally  conlinnc  to  hicrea.T  in  wi-ij;ht.  In  many  tit  this 
time  the  previoii!ily  i-siylint;  liiijli-pnlse  tension  i^*  .-lill  further  aug- 
mented by  dccencniliiiii  -il'  ilic  h|o.ii!-\e-- c)-  ;itu1  kidneys,  often 
nl-so  of  ihi-  liver,  which  n-lrii!;r;idc  chiiii^o  iire  pmhalily  to  he; 
referred  to  the  same  etii-hpii'al  fjii-tor-^.  So  hing  as  cardiac  hyper- 
trophy cnaMcs  ihi'  oryiiti  lo  nn-ni  its  di'uiamU  its  fimelional  in- 
tegrity If  infacl.  -\i  li-!i-;lh,  Iinwevcr.  idlhcr  hccansp  iU  inilriflon 
has  siiffereil  to  T.iich  an  extent  that  it  cannol  mecl  the  ordinary 
demands  nnidc  upon  it,  or  licciinr*e  extraordinary  work  is  snd- 
denly  nijiiiri'd.  a.-  I'roiii  <nirii-  iindnc  physical  clTori,  the  heart 
finds  ilself  ■iverpiiwercil,  and  -iymptonis  nf  myix-ardial  inconipe- 
lenec  set  in. 

In  tlio  wrirkinjr  classe.-*.  in  .ii.hliers  in  -iailoi-,  and  itio\itilain- 
eors,  in  persons  uihliclci]  li>  l)(i'  ahnse  of  beer  am!  other  alcoholic 
Iwveragcri,  who  al  the  >ami'  time  perforin  manual  loll,  iullucnces 
of  various  kindo  are  active.     l'\io<l  d^.•t"e^.•livl.•  in  ipiality  w  ijuanlily, 
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privutiun^  aud  b*rd,-<iii[Ms  and  loxie  agencied  serve  to  jniensify  the 
injurious  effects  of  overstrain.  In  southern  Germany,  notably 
Munich,  hypertrophy  and  di-^-ni-ration  of  the  hfart  in  its  most 
typical  fomi  an.-  utiribuie<d  to  tlie  excessive  constuuptioD  of  bc«r. 
Sonio  Lave  ibougbt  thb  due  to  the  great  vascular  strain  incident 
to  the  daily  intake  of  many  litres  «f  fluid,  but  Krchl,  Rownbach, 
and  ulhcn  n-cofnii^-  in  addition  tbc  eliologieal  influence  of  toil 
Hiid  ihi*  nutritive  floiiK-n!i<  contained  in  the  beer  as  well  as  of  the 
strain  put  ii|>on  the  circulatory  api>aratu6  by  the  consumption  of 
cxcf»»ive  uiiiMUiit^  of  tin-  tluid.  In  soldiers  and  mountaineers  who 
carry  heavy  kiiu[Kiii'k»  sirapj^K-d  iiptm  their  shoulders,  and  thus 
loaded  perform  wearisome  mareUpji  day  after  day,  Rosenbach 
thinks  eurdiiie  fnnetiuu  is  impiiire<l  through  respiratory  euibar- 
rwi-^im-m  ^«■l■ll^i"lll-^^  bv  ei'ii^triciiun  of  tiie  chesi,  and  through  the 
necessity  of  overcoming  abnormal  jveripberal  resistance.  Athletic 
jpiirt*.  us  wt-ll  n»  enlTee,  tubawo.  and  alcohol,  ho  considers  injuri* 
on?  niily  in  the  ;tliii:>i'.  itut  their  \ite. 

Myoeur'Ii»l  'li-^jeni'i'alRni  from  coronary  sclerosis  is  an  exprea- 
»irjii  tii  iniidcrpiiite  blood'Siipiily.  either  circiniiwTibed  or  general; 
iiii'l  thill  'iiii-  iiiuy  uiiiler^luiid  the  diverw  upt**'^'"''"*^''  eucouiilered 
I  tliiiik  ii  "I'll  to  <(iic.te  in  ji  iieiienil  vviiy  l.eyden's  views  of  tho 
mode  of  production  of  the  changes  in  this  class  of  cas«a. 

lie  liiviile^  the^e  into  f(.ur  firoiipi-  in  accurdance  with  the  de- 
gree itf  curLniiry  l'|lllllp-^^  ami  iIil-  Ripidity  with  which  blood- 
supply  1u  the  Iieiirl-iiiiisele  is  shut  i>ff,  iis  f.illows; 

I  1  )  Tile  oi-diiHry  urleries  prej'ent  more  or  less  evidence  of 
M'!irit,-i.-.  but  iii'i-  -lill  iibic  t"  !.U|iiiIy  llie  hiiirt  witli  sufficient  bloml 
to  iii:iiiil;iin  il^  nnlrilion.  I>(-;;iiieiMiioii  ilix-s  not  Hike  piiiee.  iind 
ilii'  •ivi'au  perforins  its  fuiieiions  without  symjUoiiis  referable  to 
i-orKiiury  di.-cii^e,  !)<';iib  results  fnjiii  an  iiilereurrenl  alTeclion, 
mill  kiiiiwlfdL''-  of  iiiiy  iilleriitioii  nf  ilie  enronnry  vessels  is  bwt  the 
wciili'iiMl  revt'liiriipu  of  iiii  iml'H'.'iy. 

II' 1  "i f  iln-  ciironiiry  arteries,  usunlly  the  anterior  de- 
scending liniiieh  of  tIic  Icfi.  wliieli  hii3  lieeonie  iliiekened,  subse- 
ipieutly  iiiiilerp>i-A  ■ib>tnielion  by  thromlioi'is.  When  this  takes 
pluee  slowly,  or  wliiii  ihe  eii-enluTion  is  but  imperfectly  cut  off 
frmri  tlie  ureii  supplied  liy  llie  iiffeeted  vessel,  the  wall  of  the  Leiirt 
willilii  tliis  Kjitiei-  iiriilerL'iiej  fntly  or  llln'oiil  ik-iretieralion.  If  the 
tlii'iiiti[)ij.-«is,  uii  the  oiluT  hiind,  stidL!i.'iily  aud  completely  deprives 
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the  part  of  iU  nutrition,  then  this  area  breaks  down  into  the 

"  myoin'ilaria  cordlx  "  uf  Ziciik-r.  OtX'itsii.iTiiilly  ihn'  cxlriivasntiou 
of  blimd  into  this  !»nt't(.'ni.-<l  ;iri'ii  ^iwa  it  iiii  iii>["'iinjiicr  i.4  ii  liH'iii- 
orrhagic  infan-t.  When  rnjitiire  of  the  heart  occiirs,  it  is  gener- 
ally within  fnch  a  spot  uf  at-tite  softtninp. 

(If)  St'lerusis  of  tin.-  i.-iin)ii;iry  iirlorics  is  ^''ticriil  iiiid  hni-  cimio 
tilt  j:  rill  I  nil  I  ly.  j^ii-iiLg  risn-  tu  ('oi-ri'*i>iniili[ij;ly  jrnnliiiil  i'hiiiif;f's  in 
the  heart — i.  e.,  fihrnid  dcfreneration  eillier  cirpuinserihi'd  nr  gen- 
eral. \\  hen  (Iiifi  i-hroiiii-  nr  tiliruiis  niV'wnrdilis  ii^  iliffusvd,  the 
venirimhir  wulls  iirc  ii]>t  in  hi*  tlitii  and  dilali'd,  wluTcnii  eirfuiii- 
9cril)ed  areas  of  indnnilinn  iirr  t'rci]in'nlly  tis:»(icintpd  with  liyju'r- 
trophy.  In  rare  instances  tins  develnpnient  uf  new  connective 
ti*»nc-  i»  atii'nili'il  willi  iitrnpliy  uf  tin.'  iniMi'l(-til)n'H,  and  the  orpan 
shrinkH  in  :<i/.i'  iiftcr  ihi-  fn^lilnn  uf  n  I'lrrjiotii-  kiiliiey. 

(4)  In  this  pronp,  the  eomnary  sclerosis,  altlmngh  essentially 
fhroiiic.  liiis  lii'fiL  hiisti'iieil  and  intcntiilii'd  from  time  lo  time  by 
acute  (ixai'crlmiiuns  of  iln-  jiriii'i's>,  tlinmihor^is,  cle.  The  (■hiiiigi'S 
in  the  heart  are  iherefure  twofohl;  nn-an  of  aeiitc  sofiL-ning 
and  fatty  defcencrat ii m  are  inters pi-rsed  among  those  of  elironic 
myiK-jirililiw,  Tlii-;  i;rnnp.  Hhii-li  Mrmlj^  the  seeond  anil  third, 
ihi-'reforf,  i^  the  one  most  <irii'n  i-iifnniiliTi-il  hy  the  jihysifijin. 

The  causes  of  eoronary  wleifisis  are  olisenre,  Imt,  are  iirolmhly 
those  of  arterioscleri"si-  In  ceiirnd.  Tliiit  nsr  is  of  inlhicnce  seema 
utiewted  hy  llie  fjii-t  ihiil  more  nr  less  eviilcni'e  nf  the  <'liiinge  i*i 
fonnd  post  rnnrii-ni  In  per.Hnns  jiust  iiiiihlle  ii;;e,  while  it  i*  rare 
under  forty  and  wanting:  in  chiKlrcn.  Snme  families  seem  to  pre- 
sent a  reiiiiirk:ilili-  lernleiii'v  in  sidcro^is  of  llie  cnninaries  and  con- 
sequent iiiyiifiiriliiil  ili^-ase.  'I'iiis  liii>  led  In  the  siiiijiesliiin  of  a 
possible  hereilitary  inllneiice  in  ils  prodnctlon.  Some  individuals 
appear  to  he  endowed  with  "  arterial  tissue  or  vital  rnbher  of  ikhiv 
qiinlity.  which  enniiot  he  cNiilnined  in  any  oilier  way,"  as  is  so 
aptly  exiircsM'd  hy  O.-li'i-,  "  than  liiat  in  the  inaki'-up  of  ihe  ma- 
chine had  material  was  used  for  the  tnhinp."  In  my  experience 
tndiviihtJiN  who  disjihiy  thi«  leiideiicy  lo  early  sclerosis  usually 
niFinifest  disliiu't  timity  diiilhi-si.'*.  Tliey  rniiy  he  said  to  be  .*ufTer- 
ing  for  the  sins  of  their  anee'-lor'^.  1  have  lon^  bad  tlie  conviction 
that  in  some  ffiniilirt  ihc  lieiirt  is  the  Jneim  minorin  resinh'nlitv, 
in  some  di*]ihiyiiiL'  |iiirti>'iiliir  viiliii-rabnily  lo  the  rheumatic  poi- 
BOB,  and  ill  otiiers  ;iiipearin^  uinihl;;  lo  withstand  (he  wear  and 
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tear  of  mojDrn  business  life,  Ccrtninly  it  is  not  very  uncominoii 
to  flk'it  fruiii  a  |mlit.'iil,  liiiii.sclf  siifferiiifr  willi  riiyncnriliiil  ili*»'ii«^ 
a  liislury  i.it'  a  [mrciit,  usuHlly  lu^  fiiilKT,  and  one  or  more  of  liia 
L)i'uther»  and  sisters  biivinn;  died  smltk-nly  of  lioirt-di^ojuci. 

I  bavf  in  luiiiil  uow  a  family  in  wliitrli  tbe  fntlinr  is  reporteil 
to  liuw  ditnl  uf  "  nssifiratiou  of  tlie  hcnrt,"  wbile  of  tlipee  of  the 
Bevcn  atiiis  <mt'  bud  attacks  of  imginu  iM.'i.'1'jrin,  iinutht-r  bud  Iiciirt- 
dincuse,  developed  iit  middle  u^e,  mid  t)ie  tbird  died  suddenly 
wirii  II  diliiti'd  iiciiM.  iil'ifr  buviiig  sntfered  from  one  or  two  out- 
spoken un/final  piiruxyt-iiis. 

Afali's  siifTi-r  from  clininie  myocardilis  more  often  tban  do 
feiHiiW,  bnt  [liis  is  pmbiddy  owing  to  their  greater  exposure  to 
thuse  euiniitimis  fitvi-irriii^  tlie  devcUi|iiiiL'iit  of  myociirdiiil  inconi- 
]ii'|eni-i'  i-;illii'r  ihiiii  to  uiiy  iidiri'i-iit  ruiidency  residing  in  the  fact 
of  aes  ahmc.  Women  frei|Hently  iimnifesl  clinical  and  jtostmor- 
teiri  evidence  of  csinliiie  detretienitioii.  sind  iiernrding  (o  RowMi- 
biirli,  it  is  piirlii'iiliirly  lliusc  who  lii-iir  ebildrcn  In  rapid  siieces- 
sion,  and  are  wtiJl  fiirllic:r  ilfidcted  }iv  lactation  and  insufficient 
lioiiri»]i[netit. 

Till-  iriimi'dijilc  ciUIm-;  of  ciirdiiic  ineonijictenct  ontinot  filwfl\'S 
be  usee rl allied.  Ii  iini  iiiJ'rfcpu-iilly  (b-vehtji.-'  lis  it  direct  result  of 
heart-siriiiii  thronsb  indisereei  physicnl  efforts;  hut  it  alw  may 
a])iieiir  witinnu,  iiiiy  »iie]i  determiTiiiij:  fjietov,  and  is  then  the  end- 
iiel  iif  all  lliose  factors  llml  linve  led  In  fbe  di-L'i-iienilion.  Worry, 
Urief.  eNcfssive  business  eares.  af  in  times  of  litiaiK'iiil  stress,  and 
even  eiitolionul  oxeiteiuent  if  ntlur  kinds,  uuiy  not  only  occasion 
loss  of  [iiiwiT  ill  liearl-i  iili'i'iidv  ilie  M'ai  "f  mvoi'iiriHul  di*e»»e,  but 
an;  said  to  lie  an  clioloNicul  (deiiioiit  in  the  dt'vi>lo]jaient  of  the 
uinsck^-diseaKe  itself. 

Tlie  cHrdiae  inadi'i|nacy  of  chronic  nejdiriti*  is  generally  ihu 
result  of  llie  orfiiiii's  inability  ro  l.-ntf-r  wilb^tiuid  the  excessive 
tciisiiiu  ill  tlie  vaM'iiliir  M>u-ni.  It  miiy  dcve]ij|i  hluwly  or  may  be 
preci|iil!tled  Ity  some  extra  cxerlioii  or  orhcr  source  of  added  hejirt- 
^Iniiii, 

Symptoms. — 'I'lic  eardiiic  iiicnnijiiiciicc  of  myocardial  dia- 
easL-  ilisphiys  idiiiica!  pictures  ofi'iDisjihnible  vnriely  in  detail,  yet 
wbieh  pos.se«s  the  .same  fiuidaiuci.lal  ejiiinh-lcrs.  It  may  be  seen 
as  Frnent/.elV  I'linpiiibi<-  l\iilart;'i'nn-iir  of  ihe  Heiirt,  as  tbo  Senile 
Heart  so  yriijibieiilly  porlrined  Ia    lEalfoiir,  as  ii  ease  of  ungiuii 
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pectoris  traa  oorooair  fckmets  in  Dorltirn«l  ittso^kf  of  Jr»- 
ptKra,  kiMm  kt  oltiImk  utbma.  btkI  in  i»nnc(*tioti  with  chiMoir 
nepbritia  or  diabeUs,  or  Uxh,  imtl  uocn^ii^iallv  a$  a  mitral  or 
sortie  ngnrgit«tioa  due  to  reUttvo  iu^ttlKit-ticv  frMiti  dilatation. 

Idiopathic  cardiac  enUr^tui-nl  mvun  fur  tlit-  uutl  jwirt  in 
middle-aged  mea  of  powerful  pbrgiijuo.  who  an>  iiilolUvtnallv 
active,  bm  phTatallv  inacTivr.  1 1  is  U9|<i-ciallv  frt>i)iti'ni.  tlu-rvlon-, 
in  men  of  affairs,  as  mi-rrluims  and  railr>>ad  niapiatt^.  ami  in 
professional  men,  as  lawvere  and  clcr^vtiioK.  wlm.  in  addition  to 
sitting  for  long  buur»  at  llicir  di^k^,  gitn-nillv  (sm^nnio  laqn> 
uinoDnts  of  food.  For  \eut%  thrre  i«  in  Mtcli  in<livtdual»  an  iibuor- 
malljr  high  and  sustained  piil^e-tcuMon,  n*hii-h  n-»itlt iii!;.  [ktIih|i$ 
in  part,  frmn  abnormal  lil'x-I- procure  within  the  alNlmniniil  cav- 
ity, iiicreaaea  as  ibe  girih  »f  the  uniM  incn-nM-^.  Tbi^  slati-  of 
things  is  borne  without  s|n-(>ial  di«c<>niforI  until  tho  man  in-tfi  uvll 
along  in  his  fortiw.  or  lia»  civn  pinv«i  lii^  tiftirtli  vciir.  riwH 
be  begins  little  bv  liitlv  to  tiotiii-  he  doe^  not  bn'iilhp  ipiilc  m>  I'lisily 
as  formerly  on  ascending  stiiirs.  iviilkinj;  up  :t  slitiht  htll.  or  hurry- 
ing to  catch  a  stnH.-t-cur.  At  tiiiM"",  (uirtioitlarly  iifu-r  hn-akfaM 
or  a  tuoTtt  tlun  onlinarily  hciiriy  iniiil,  hi>  l!ii>U  rhai  wiilkin^  iit 
his  accuMomcd  pan-  i^  aii<-i»]i-l  hy  a  fifliii^  of  titiiMsiiii'^-s  ful- 
ness, or  even  dull  pain  in  the  rL*iH"n  id"  the  In-art.  As  llw*  w<vl;* 
go  on  be  finds  ihi^w  two  syiiipritni*  hixroini-  ilfcidfiily  nnitoyin^, 
and  iiii>t<-ad  of  uhnUy  nuh^idinjr  :iflor  he  ^ii^i  douti  ihc%  nniiain 
ail  a  vague  seme  of  di>i-<>i»forl  in  llie  olir-t.  Mi-  iiK*  (u-ivi-im"'. 
perhaps,  that  the  old  t-xcrTion  ur  i^onie  cxciii-iiK-nl  ini'idi<iil  to  )ii^ 
occiipalion  pni"hii'i'«  (■■irisi'ioiisuf-is  ••(  liis  lu'iirt';-  iu'linn,  ii  vrriiir 
ble  ihinigh  not  violciii  p;ili>ilaTii<ti.  A»  ii  rule  this  lii*l  symptom 
is  not  at  all  prononncfd,  being  itulionliuiiti;  lo  llic  breii I IiIi-mIh-ss 
and  pni-cunlinl  fulncK^. 

By  the  tiiiK-  ihiiic*  liave  if.-n-liril  iljis  i>;i~>  In-  eoin-linies  to  eon- 
ault  his  physieiaii,  who  liii-h  :i  >iroii;;,  n^iiiilly  ri-f:iihir  ihiLt,  no 
cardiac  iinpnliM'.  an  nppan-ntly  iiontiiil  hnirl's  >liihi<-H-(,  imd  I'lcar 
heart-toiu-.n  willioiil  nmritnii'.  but  iIil-  iioriii'  mi'oikI  ^imiiikI  >le>'lil- 
cdly  accentualrtl.  If  ibe  raiiiiil  iiricries  nre  nul  noitcriibly  stiti, 
and  ihc  nriii<^  h  iiegntive,  the  roiil  iiiilnre  »(  the  cnse  iK  iipl  lo  lio 
overlooketl,  ami  rlie  syniptums  nro  a1lribuli-d  lo  ihe  man's  inereiis- 
ing  weight,  lie  if  t.iM  lo  cxr'ri'is)'  more,  eiil  nitbcr  le^s,  iiml  not 
to  worry.     l'iitiii|i!'  lie  i-;  ielvi^eij  to  gu  to  home  springs,  where  lie 
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can  drink  laxative  wiiIlts,  or  lie  gois  lliitln?r  on  the  rccoiiimeiida- 
tion  iii  siiuK-  I'ricinl.  At  firnt  llic  waters  anil  active  exercise  itcein 
to  make  liiin  feel  belter,  but  after  returning  home,  and  having  re- 
suuioil  liis  foruuT  luodf  of  lift',  Iiis  symptoms  reassert  iheraselvrt, 
this  lime  in  t;rcatL-r  iiilensilv.  He  jigain  seeks  liis  physician,  who 
iinw  tiuili'  tlie  puliie  is  aocelcratei],  the  heart  a  little  enlarged,  and 
the  liver  palpabk-.  The  urino  is  scantier  than  l)efori',and  it  maylx- 
eoTitaiiis  a  trai'c  i>f  albiiiiiin.  He  is  jnit  upnu  digitalis  and  strycli- 
nine,  iir  he  i;*  wnt  in  lind  Naulicini.  This  treatment  inijirovc« 
his  condition  to  a  preater  or  less  degreo,  IHs  symptoms  ar«  !wa- 
eiicil  "ir  ilrwiippciir  entirely  for  ii  nnniber  of  months.  Thon,  in 
eonsctpicnec  ul'  reliirn  In  his  old  ways  and  his  neglect  of  his  doc- 
tor's injunctions,  he  finds  his  enemy  has  again  attacked  him.  The 
foniiir  i-oiu>e  of  treatments  is  rept-Jited  with  less  brilliant  rculU*. 
ill*  is  now  penTiiiiieutly  erippli'd.  but  is  slill  able  to  attend  to  a 
part  of  liin  dnti<-s,  .\s  inonllis  gn  on,  however,  bis  sliortne&s  of 
breath  and  other  nyniplonis  of  earcliac  iniidequacy  grow  more  and 
more  prononiieeii.  ilii-ra]ienlie  mctisnfew  are  less  and  loss  effective, 
and  ill  lenyili  ilti»  mice  [mwei'fiil  and  active  man  of  affairs  is  laid 
by,  n  pronounced  *nfFerer  from  dyhi|miru,  hepalic  stasis,  incrcsaing 
uiji'mn,  ■•i-aiily,  perhaps  nlbiniiinuiis  urine,  inaonmia,  a  dull,  oon- 
p--tivi'  headiielie.  cougb.  niid  froihy.  or  even  bbiod-tingcd  aputurn, 
a  iVible  iiml  lifien  arrbytbii)ic  jiulse,  a  dilated  and  feeble  heart — 
in  filiort,  all  the  -■•ign!'  tif  ridvaTieeil  cardiac  insufficioD^. 

In  i)tlier  eii-.es  llie  ['nurse  of  llii*  disease  from  initial  brcathlcss- 
new  lu  conijilete  breakdnwii  of  lieart-power  is  nuicli  more  rapid. 
Instead  ul'  extending  uver  two,  three,  or  more  years,  it  passes) 
llirongli  it*  spvenil  phnscs  in  a  few  monlbs,  or  even  five  or  six 
wi'i-ks.  iiTs  I  hin'i-  inori-  lliiin  once  observed.  In  some  inst-auoes  tho 
elinieul  lii-iory  is  merely  that  of  rver-inerensing  cardiac  debility, 
while  ill  uibers  there  are  some  of  the  special  features,  as  cardiac 
ajtbma.  bradycardia,  or  pven  tho  30-palled  Sloke^-Adams  symp- 
l..ni^.  wliicb  are  de^i>ribed  in  full  In  a  sjieeial  article.  Wliatevor 
the  viiriely  of  cidonriiig,  tin-  ■.•iivral  pii-tiirc  i;;  that  of  more  or 
loss  rnjiidly  proL-ressing  loss  of  heart-power,  and  ihc  iiltimsto  out- 
Come  is  always  ihe  same, 

Cnse.t  iif  I'bronie  myoeardiiis  are  cmvi-niently  divided  into 
three  greiil  groups,  accordinp  In  the  preduui imincu  of  thoir  clin- 
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(1)  The  arrliy  thill  if  invm,  in  which  the  pulse  b  strikingly 
im^htr  iiml  iiitrrinincnl,  now  slow  iiinJ  ^Inmn  for  a  few  hi-uts, 
now  perba]>s  rapid  aiul  f<-i'[)lc,  nr  agnlti  iiiu'Il-  u])  of  ii  ]>c:rfix'I  jum- 
ble of  Iflrge  and  small,  Jislinct  uiul  ini|K.Tceptiblc,  slow,  rapid,  in- 
teriiiiltent  wavw  rhat  seem  lo  fairly  tiniil>le  over  mch  other  in 
their  hurry,  or  to  hi;;  hack  imli!  ilrivpti  Iiastily  nnwani  again  liy 
the  iiii]K-tuou!$]y  rusliiiif;  wiivca  Ixhiuil.  In  ii  worii.  the  puhc  is  so 
lacking  in  regularity  of  rliylhtn,  foroc,  niiil  vuhini''  ili:ii  in  i-<>iiiir  It 
accuratply  is  iniimBsihlc. 

(2)  Tills  is  llic  form  i-harueterizfil  by  tjifhyciirJia  and  called 
the  tacliyeardial  form.  Tin-  piiW  is  pcrsisli-ntly  acci-lmili-il,  or 
in  a  few  iiisianees  bocome  bo,  in  paroxysms  whieh  so  annoy  nr  even 
lorrify  the  |mlit-ni  iIidt  h''  ronK^.s  to  titaml  in  mortiil  ilrend  of  h'n 
attacks  of  palpilaiion. 

(3)  The  anthnialic  form.  Jistin^juinlieil  hy  allaeks  of  iiento 
pulmonary  n-dpum,  wliii'li  not  only  ocoa-ioii  iH^IrMs  iimi  terror  to 
the  patit-nt,  hut  ilirow  tin-  frii-iiJs  into  a  *tatf  of  sciirt'cly  less 
aliiriii.  I  have  under  olwervatimi  at  the  pri-jient  writing  a  power- 
fully buill,  active  business  man  of  sisty-three,  with  moderately 
stiff  arteries  and  a  hypfrtrnphicd  liearl,  wIlli  feehle  tones,  and  a 
scrutehiiig  sy-TJlolie  iiuiniiur,  wlnj  for  lb<-  pii*t  seivriil  inonlhs  has 
lived  in  a  state  of  well-nigli  intolerable  nervousness  and  apprehen- 
sion. .\s  ho  says,  he  lia<i  cuitiplflely  lost  liis  nerve,  hoeaiise  last 
Scjitciiiher,  lifter  some  week.-  of  ii>-j;li-(ried  sliorlm-**  of  brealb,  he 
wa.*  one  evening  seized  with  an  attack  of  urgent  dyspno-a,  during 
which  the  pulse  was  seaveely  jterceptible,  and  the  eliest  emitted  a 
multitiulc  of  fine  eniekliiit:  .-ioiinds.  lie  e.mched  fcom  lime  to 
time  and  eNpecIoMi'i-d  ii  I'rorliy  wliiti-  s|iutuiii.  The  atlack  sul)- 
sided  after  the  hypodermic  adiuiiiistratiun  of  Tiiorphine  and  ntro* 
pine.  This  gentleman  has  bud  mie  ri'i-iirn-iiee  of  the  kind,  but  in 
the  meauiinie  liaf  .*earcely  ]ja^sfd  a  week  willioiii  hours  or  even 
days  during  wliich  bis  heart  has  '"*  thnniped  ami  bumped,"  lo  use 
bis  expressive  words,  in  ii  Tiiiiniier  wbii'b  throws  biiii  iiilo  a  state 
of  ;;reat  alarm.  He  nevr  knows  when  this  |)alpitatiun  la  to 
occur,  but  it  seems  in  sonic  way  coniieetcd  with  lem|iorary  niig- 
nicntation  of  pulse  len^ion.  It  is  also  ipilte  cerlain  (o  follow 
excitement  over  hnsiness  affairs. 

The  pulse-rate  nvcrn!;i-s  front  ^'^  to  !'5,  but  often  runs  uji  to 
120  or  even  140,  and  such  is  the  throbbing  thai  he  can  at  any 
H 
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time  count  liia  heHrt-bealit  witliuiit  feeling  his  radial  puW.  There 
is  danger  of  death  during  his  attacks  and  he  kiiovrs  it,  which  of 
course  kecii?  liini  in  a  t^tatc  of  liuiirly  a  p  pre  hen  si  on.  The  fore- 
going oiLMf  ^liijws  tlic  ui'i'iii^ioual  bleniling  of  the  tachycsrdiiil  and 
nslLitintic  l_v]ji-^. 

Patieuis  of  ibe  aiThvlhniic  form  are  very  common  and  display 
tlic  i:n'iit(-f^r  tiiliTiiiKT  <if  ilii'  M'liH.v  serimis  carJiac  condition.  Thu* 
I  knew  11  riiun  cif  liftv-live  who,  uotwithiitanding  an  enormously 
dilated  heart  Hud  fxi'wd ingly  arrhjthmie  pulse,  managed  to  drag 
on  fur  iiiiic  years  from  the  beginninj;  nf  pymploms.  These  were 
uol  vfry  severe;  panting  respiratiim  on  exercise,  a  feeling  of 
weakness,  -o  iliaT  he  eiiuKI  nut  iiileml  to  business,  and  consider- 
able  fernii'ulative  indigestion,  Tlinl  whs  about  all,  and  iit  l«et 
Ills  end  came  t)irough  aiicites  r»t}ier  than  distinctively  cardiac 
jnadi-i|naey. 

ll  in\is(  Tioi  be  supposed  thai  curves  nf  chronic  niyoearditiet  can 
always  bt*  clearly  separated  into  ihe  forms  juBl  described.  Many 
fif  tln'iii  bli-iid  ibi'  -yiuptiiiiis  liel'tngin;;  to  eaeli  in  il  way  to  make 
a  viTv  eninplcx  clinii'al  pii'luri-,  XeilbiT  arc  tbc  dislnrbanecs  of 
\\bicli  llie^C  ]iiitient^  ('(inipbiiii  iiKvay<  -Irii'tly  cHrdinc.  The-se  lat- 
ter may  bo  said  tn  be  ih>]m'i-a,  bcari-piiin.  I'alpilation,  visceral 
congi'Stiou'^,  allaeks  of  puliiioiiarv  ledcnni,  eongli,  and  dropsy. 
Tiicy  tin-  (dl  jirerx-iiT  in  varyin;:  ['I'lPiiortion.  not  perlmps  in  every 
caM',  i'lii  ill  many  eaces.  In  adiliiimi.  however,  there  are  very  sure 
til  be  nuiiii-roU"  I'llii'V  c'liiipbiLtil-  wliicli  in  all  likelihood  dejiend 
more  or  le^s  reniniely  npnn  tin-  'li-nrdcreil  eirc\il!ition  and  per- 
verted viseend  fniieiioii  arising  from  disordered  blooil-flow.  Ver* 
tign.  insomnia,  jienriilf.'ius  and  myalgltis,  ntTVou^ness,  irriiabilily 
of  temper,  iiidi'tiiilte  seri>aTiiini^  in  liic  region  of  the  heart,  nnmb- 
no*.  ami  foruiii-nTinn — in  sliorr.  a  M'ore  of  si-usalions  wbieli  the 
jiaiii'iii  i-iiiiiieels  directly  Willi  his  heart,  and  ealls  on  the  medical 
aiti'ndaiir  ti>  i.-N]ilaiu  ami  relieve.  Tlii'v  are  a  large  part  of  the 
<!Nily  jiliiiiif  of  ilie.-e  ebronii'  Mill't  rer-i  wlicii  able  to  be  about  and 
in  a  stale  of  partial  com  pen  sat  Ion.  When,  however,  really  serious 
symploiiis  of  eardiae  iiisullieieiiey  set  in,  tliey  are  bo  much  worse 
that  lliey  ilrive  away  more  tritlirtr  sen^miicn^  anil  dominate  the 
Bcene. 

All  crises  ilo  not  fall  distinctly  into  the  cluee  of  Idiopathic 
Cardiac  Enlargement  or  *if  the  Senile  Heart,  but  occupy  a  sort  of 
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intemie<Jiate  grounti.  NcviTtheless,  it  is  tnnducive  to  clearness 
to  try  to  clas*ifv  tlitiTi.  118  is  er^siivfd  to  do  iti  (his  cliiiplcr. 

The  senile  limrt  forms  but  a  |)an  of  n  gfiivral  ilcfrcin-rulive 
prwpss.  In  one  ease  the  arteries  are  markedly  stiff  and  torlnotis; 
in  another  the  iiriiie  shows  i-vidfiipc  of  pronounced  Interstitial 
ncpliritis,  but  in  nil  the  iilii'iiinric-nii  of  curiliac  iiinmijK-tene*'  d.-nii- 
iijiic  the  .icene.  Then-  an-  lu^at Idew^net.*  on  even  n\\^]i\  eseriinn, 
feeblcneBs,  digeetive  diBopders,  sfiisitiveness  to  cold  and  changes  of 
weather,  II  tendi.Ticy  lo  brmichiti:',  iind  inp-nnmiii.  In  *oine  there 
are  nttackri  of  nurTuninl  dynjimra  c.f  jireiiTtr  it  Ifsu  iiiien-iiiy,  tlut- 
terinpfi  of  the  heart,  vertipo,  or  even  syneopal  mtackti, 

111  <>ili(-r  cases  the  breiilliinf;  ti>«iiiiieM  more  or  less  tyiiieully  the 
(.'lieyiK'-Siiikes  IV|ie  I  "''<■  iirlici'-  mi  I 'lii'viif-Stiiki-^  lli'S|iiniliiiti  I, 
with  or  wiilumi  M-derna,  |iiiliii"ri!iry  (■llng^•^lilln^,  arrliyihiiiic  fL-elile 
pulw?,  and  the  usuni  niiinifesiaiinns  of  progressing  asystulUin. 

Tlie  eourse  is  UKiiiiIly  '■low.  ihf  ^yiTipfoiiiii  being  ^outicliiiieA 
mill!,  and  the  patient  em  off  by  some  intercurrent  affeciion,  as 
senile  pneiummia.  In  some  in-iTiinee'  ihere  it;  bist.iry  id'  attiicVs 
of  im^inii  pcetiiris  f<ir  tivc.  ten,  nr  I'ven  iwenly  yeiirs.  ami  deiith 
at  Iflsl  is  sndih-ii  mid  iiti<'X]pccU'iI,  'I'hen-  iire  ntlier  ciisc^,  ddetly 
men,  whose  cardiae  iiiudi-i|micy  i-  ^hnwu  i>y  acceleration  and 
arrhythmia  of  the  heart's  action,  inclination  to  congli  and  wlieezp, 
and  vflriouj'  "■i-ealled  gouty  muTiifeHtiiTions  rather  than  by  pro- 
nonneed  clyspnoa  »r  venniis  stasis;  llie  so-ealled  arrbythmic  fnrni. 
They  get  rallier  bn'iilblcss  ■■ii  cst-rci-ie,  and  yd  then  ean  walk  at  a 
moderate  niti-  nf  -pc-i'd  willimil  iriiieb  diilii'ulty.  They  have  tiiiiOft 
when  fr<im  some  ilbiess,  us  iii'iili'  brimchilis,  iiijndii'inus  srrain  of 
one  kind  or  anmber.  they  are  laid  np  in  their  room  with  a  trace 
of  a-demu  ami  indiealiom;  of  fuiling  hcsirtiKuver  that  look  very 
threatening,  ainl  yel  under  gm.rl  [iitr>iiif:  and  proper  medical 
attention  they  rally,  and  after  weeks  or  months  are  again  aide  to 
be  aljont.  a  litllo  weaker  and  ihiiiiier,  it  link-  mere  hrcalhless,  but 
on  the  whole  eapable  ><{  gi-iiiiig:  eons iile ruble  enjoyuient  out  of 
their  <piiet  exislenee. 

I  recall  an  old  gentleman  of  oivhty  with  stiff  arteries,  urine  of 
poor  ipialily,  and  a  greally  hypirlropbied  heart,  llie  first  sound 
accom]>anie(l  by  a  loml  systoHe  liaaio  muriniir,  the  ftortic  t^ceond 
intensely  rinping.  who  vol  attended  ilailv  In  the  eares  nf  a  large 
penvual  property  bi-i^idus  many  oilier  duties  of  a  public  and  pri- 
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vHto  naiiirc.  At  length  one  sjiring  lie  and  Lis  friends  noticed  that 
Ik'  lipfTiiii  111  bfi'jiilii'  with  tlilliciihy  upon  aeocnding  §tairs,  und  at 
rest  liisplnyeil  a  ]i<.rii]LHr  surt  of  ijrt-nlliing  whifh  thfv  hiid  never 
ohaerved  before.  Notwithstaiuiing  this  difiiculty  he  came  to  eon- 
Biilt  me  at  my  ofiiee,  and  aeciued  i-nrpriscd  when  ho  was  told  to 
return  lionie.  {rive  up  his  luisiiiess,  and  remain  in  the  liouT*e.  HU 
pulse  WHS  railier  uiislahle,  ocean  ion  ally  intermittent,  but  not  nota- 
bly accelerated.  Hia  respiration  was  only  moderntely  dyspnojic 
as  he  moved  about  llii-  ri>iitn,  Imt  iifter  he  had  been  sitting  still 
for  some  time,  and  particularly  when  asleep,  it  l>ecau]e  irregular, 
'with  short  periods  of  nearly  hut  not  quite  complete  cessKtion  of 
hri'uiiiiiitr,  ivhieh  were  then  siieeeeded  hy  gradually  deepening  in- 
s|)iraliona  unlil  they  prew  full  and  vigorous.  They  then  died 
uwiiy  rapidly  into  iippareiH  upuic-a.  Close  observation  derected 
that  at  some  nf  these  times  he  yet  Iirealhed  faintly,  while  at  othera 
he  breathed  not  at  till.  Some  uf  the  dy^^jnueie  ])erio<ls  were 
longer  and  inure  pronciuneed  ihan  uther.'i,  and  for  minutes  together 
(jihers  of  them  preaenled  all  the  characters  of  typical  Cheyne- 
Stokes  respiration. 

I>nriiig  ibeM'  periods  be  did  ii'>t  seem  snlijpctively  conscious  of 
distre.-B.  I'nder  appropriate  Irfuliueiit  of  a  titiinulating  and  eliiui- 
Dating  kind  and  prolonged  eontincment  to  one  floor,  afterward  to 
the  liMiL^e,  In;i  irregidiir  ty|ie  of  brpuihing  gradually  left,  the  heart 
{{rew  *iteudier  and  stronger  in  net  ion,  and  he  came  to  look  Upon 
hiirir-elf  a*  pretty  well.  He  re>|uired  ratlier  close  watching  to  pre- 
X'eiit  indiscreli<niB,  chiefly  in  way  of  exerciae,  hut  as  time  went  on 
he  wa>  able  to  transact  a  Htlle  bn.-iiiies*  aiul  to  enjoy  the  visits  of 
lii?  frii-ud^  In  ^lli^  nuiniier  this  genileman  was  aide  to  live  on 
for  t\>ii  years,  Wlu-n  at  length  tlie  linal  struggle  eame,  it  was  in 
the  form  "f  n  rcm-wii!  iioi  «(  iiicnniplete  Cheyne-Stokea  respira- 
tion. Inn  I'f  a  most  di-trcssing  <ly»Einua,  which  gave  him  no  peace 
even  when  iiuiet  in  bed.  It  wiis  not  iittendr-d  with  notable  signs 
of  cardiac  failure,  and  no  particular  evidence  of  renal  insuffi- 
ciency. It  may  have  been  ihie  to  bulbar  (sclerosis;  but  at  alt 
eveiii>  it  ill  length  ne(i-.-T.itiiied  rlie  liypodi-rnde  adminii«tration  of 
BUch  heroic  and  freipient  ■lottes  of  morphine,  that  he  at  last  ex- 
pired in  a  -State  of  eompletc  tiarensis. 

In  the  case  of  u  man  "f  sevt-nty-onc,  who  had  lieen  a  well- 
knuwu  journalist,  the  initial  ^ym^itom  so  far  as  could  be  ascer- 
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tained  was  an  attack  of  Jvepnira,  wliHi  seix&l  him  one  night  after 
Ik-  hai]  rctircil.  He  fdl  iislci']!,  itiiil  iiflr-r  »  few  iiiiiiiiti'S  spniii!;  up 
it)  Iwd,  cluicliiiig  al  hifl  ilii'mn,  fxiOniiiiiiig  he  was  going  U>  strfi«- 
gle.  This  BO  terrified  him  that  at  h-njilh  he  arose,  dressed,  and 
romixOiwl  III*  vnlH  fn  kt'C'i>  him  wiilkiiic  up  and  tlowii  in  thu  gar- 
den for  the  reuiainik-r  "f  ilie  ni^ihl.  Wlieii  I  saw  hlni  tho  foUuw- 
ing  afternoon  he  was  siill  greatlv  apiiated  and  snfForing  from 
choking  sjiella.  A  liyimdcmiie  of  nn  ^  of  inor|ihiiK',  with  utropino 
in  the  ordinary  ounihiniiiion,  jinvt-  six  huurs'  nninicrrnpted  ihop 
the  next  night,  alihoiif;h  diiritif;  hi=  repose  hie  hreathin;;  w-as  tvpi- 
calljf  Chej-ne-Stokes.  This  patient's  pnlac  was  very  arrhythmic, 
his  arteries  scierotic,  liis  heart  tlihiied,  with  a  Mowing  apex-mnr- 
miir  and  feeiile  soiintl*.  Ills  urine  was  tliat  of  a  moderate  renal 
cirrhosis,  and  lie  Miff'-reii  fmin  ijnisiutic  eiilarfrenietit.  Ilii'  Mt'»\- 
8ch  was  dilated,  and  he  had  any  ann'jiint  d  liamlent  distention  of 
the  bowc-li*.  Altogether  il  wii»  iin  iiiiprotiii?*iii;:  i-:im'.  yet  persistent 
and  vigoroii,s  treatment  with  cunllac  lonies  and  eiiilini'tles,  with  a» 
strict  a  control  of  the  dietari.-  as  was  possible  with  an  irritable, 
«']f-willed  old  genileinan,  ut  leiigili  pulled  him  oiu  of  his  dejilor- 
able  condition.  For  fonr  years  he  was  an  invalid,  haviiij^  litnes 
of  profound  physieal  and  mental  de|iressioii,  and  |ierinds  nf  grave 
cardio-vasc'ular  ill^Hirlmnce,  dnrliig  whieli  adenia  more  tlmn  oiiob 
appeared.  These  periods  of  distress  wiTe  aliermifed  with  sciisona 
of  coiiiparaiive  imniunity  from  symptoms,  and  yet  ihcy  wi-re  in- 
terspersed with  nnmennis  attneks  of  hr>'iichili«,  mild  nriendc 
uianifesiations,  ami  once  an  ncnie  pleurisy  with  effusion  that  even- 
tually neeessitiitetl  jiiiriieeTite-is, 

.Mori-  tliuii  oni'c  111-  niilli-d  frtnii  wluil  it  seemed  nm-l  prnve  his 
final  illness :  and  thns  artnally  kept  alive  hy  cardiac  tonies,  he  man- 
aged to  drag  onl  fmir  yi-iirs  of  elinmle  eiirdifle  inai!ei[iiiiey.  When 
at  leijgth  his  end  came,  It  was  ipiile  sudden,  sillhoiigh  preeoded 
hy  days  of  more  than  usual  f<-td>]eness  ihal  liad  eonlined  him  to 
his  bed.  Although  tliis  patient  <li«iihiyed  marked  gcneriil  dehlllty, 
with  slowly  ini-ri-iisiuc  <'iirdiiii-  :i-.tlii-iila.  he  ii'-vi-r  tii^iilii  -■iiti'i-ri-d 
to  any  extent  from  hi.-  noenirmd  ily-pmea.  and  never  had  iin  atiiiek 
of  angina  pectoris.  lie  freipietitly  eoniplainod  of  obstinate  chest 
pains,  bill  these  were  iniiiii^taloiihly  iin  intercostal  neiirulgin,  as 
showTi  bv  numerous  hypenisihii ie  areas. 

Tbid  cutie  belonged   to   what  nitty   be  elylcJ   the  arrhythmic 
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group,  in  M-hidi  llio  cuniiiie  iii-Hutlioieiipy  ia  shown  bj  such  an 
irregularity  aud  iiitPrinilteiicM>  of  tlie  heart's  action  that  it  consti- 
tutes a  veritable  delirium  cordis. 

RndiKewiiky  has  shown,  cunclusivply  an  it  seevaa  to  me,  that 
when  ihe  pulse  displays  these  characters  there  is  oxteusivo  fibroid 
degeneration,  chiefly  of  the  unriclvs,  whioh  both  eliiiiailly  and 
post  mortom  arc  found  dilated.  In  his  communication  upon  the 
subject  he  quotes  llampeln's  rescarehes.  which  demon  si  ra  toil  that 
perfect  refjiikrily  of  the  pulse  is  fri;(|ueii(ly  si-on  in  oases  in  which 
subsiHjiieiit  iiocroiwy  discloses  extensive  fatty  degeneration  of  the 
left  ventricle.  In  other  words,  the  state  of  the  vcntrielc  cannot 
be  determined  by  the  state  of  the  pulse,  Radiwwsky'a  fintlin;^ 
have  uluavM  si»eiiii-il  to  me  to  explain  the  protracted  course  which 
so  often  characterizes  cases  in  which  the  pulse  is  strikingly 
arrhyihmie. 

Degeneration  and  dilatation  of  the  auricles  impair  the  func- 
tional integrity  of  the  heart  ■muscle,  hut  can  never  so  seriously 
threaten  life  as  when  the  wall  of  the  left  ventricle  is  degenerated. 
I  have  seen  many  of  these  eases  with  unmistakable  cardiac  inade- 
quacy drag  along  for  months  and  even  years  after  tbe  he*rt  had 
become  so  feeble  and  arrhythmic  that  it  seemed  impossible  for  it 
to  maintain  the  circulation. 

On  the  oilier  band,  experience  has  taught  me  to  dread  those 
degenerated  and  .senile  hearts,  which  are  aiipBR-iitly  not  much 
dilated,  yet  give  rise  to  dysprnx-a  of  effort,  while  the  pulse  rciniiins 
accelerated,  but  perfit'tly  regular.  Such  hearts  are  usually  refrac- 
tory to  treatment,  anil  are  apt  lo  .surprise  one  disagreeably  by 
stopping  suddenly  and  Mnexpceledly.  Tbey  belong  to  the  taehy- 
cardial  form  of  chronic  myocarditis. 

In  my  exi)erience  the  clinical  picture  of  the  senile  heart  ia 
very  rarely  that  of  great  dropsy  and  extensive  visceral  congestion 
with  ovcrdistcniion  of  the  cardiac  chambers,  as  in  the  terminal 
stage  of  Fraentzel'x  1<tio]mthic  Knhirgement  of  Ibc  Heart. 

In  the  heart  with  coroimnj  sclertinin  the  consequent  interfer- 
ence with  nutrition  of  the  heart-muscle  leads  to  changes  of  a 
chronic  nature  in  the  majority  of  cases.  In  others,  circulation 
within  the  coronary  arteries  is  more  or  less  suddenly  shut  off,  and 
the  heart-uiuaele  snfFers  with  corresponding  acuteness. 

Conseipiently  the  syniptoma  due  lo  coronary  disease  are  di- 
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venc,  nnd  ore  bo*t  divided,  as  by  Loyden,  into  acute,  subacute, 
and  chronic. 

In  the  acute  form  the  clinical  history  i»  coniined  to  »  few  days, 
hours,  or  even  minutes.  The  syniptoins  are  due  to  coronary 
thrombosis  with  secondary  iiiyi>«ii-dial  soflcniufr,  to  suddon  rup- 
ture of  the  heart  in  some  area  of  insidious  fatly  dfgviieralion,  or 
of  ai"iite  iiiolwular  necrosis  (myomalucia  cordis),  or  the  s^^nnptonis 
consist  only  of  a  sudden  diastolic  arrest  of  the  heart's  action. 

The  »yuiptom8  of  heart-rupturf  may  he  a  sndden  sharp  attack 
of  angina  pectoris  or  of  vague  prai-ordial  di^itress  and  oppression 
with  profound  prostration.  The  action  of  the  heart  is  feeble  and 
disordered,  and  the  organ  fails  to  respond  to  stimuiaufs.  The  iu- 
telleet  is  generally  clear,  but  uuconsciouencss  may  be  present.  In 
some  cases  there  are  syuiploms  of  gastric  disturbance,  even  vomit- 
ing, and  the  case  is  thought  to  be  one  of  gastric  disorder.  If  life  is 
prolonjU'd  for  several  daya.  as  very  rarely  happens,  the  first  vio- 
lence of  the  attack  nbatej*,  not  to  W  n-iiewiil.  or  the  angina  and 
pm-eordial  distrees  recur  from  time  to  time  with  steadily  increas- 
ing a«yslolism  and  death.  In  other  cn«eH  of  cardiac  rupture  the 
symptoms  are  ehietly  itmst?  uf  rnpiilly  failing  circulation  with 
insensibility  and  death  from  acute  pulmonary  oxlema. 

With  the  on»et  of  ayinptoms  the  nearest  physician  i.t  hastily 
sitminoned,  and  on  arriving  at  tlic  [mtient's  ^ide  finds  him  mori- 
bund. Stimulants  prove  inert,  and  the  doctor  sign*  the  death 
eertiticate  without  having  been  able  to  accurately  diagnose  the 
condition.  If  he  exattiine-s  the  heart  he  discovers  clear  feeble 
sounds  without  any  appreciable  increase  in  the  area  of  dulness. 
In  other  caHCs  cardiac  dulness  is  increased,  but  unless  a  slow 
esoajH?  of  blmxl  into  the  itericnrdium  produces  the  outline  charac- 
teristic of  pericardial  effusion,  the  augmentation  of  dulneas  is 
attributed  to  dilatation,  and  a  diagnosis  is  made  of  paralysis  of 
the  heart,  (acute  asj-stolism),  which  seems  borne  out  by  the  weak- 
ness of  the  sounds  and  strikingly  poor  quality  of  the  pulse.  In 
wich  a  case  recently  narrated  to  me  death  supervened  in  half  an 
hour  from  suppo.-<cd  iieule  dihilaliou,  and  yet  the  sac  was  found 
absolntety  distended  with  blood. 

In  another  form  of  this  acute  Ivpo  of  coronary  sclerosis  the 
patient  appears  as  well  as  ordinary,  having  made  no  complaint 
that  led  to  a  suspicion  of  his  having  heart-disease,  and  -^et  in  the 


^ 


686  DISEASES  OP  TDE  HEART 

mid^l  of  lii#  BCtivirios,  wliile  iir  work  in  his  office,  on  rising  from 
(liiinpr,  etc.,  lip  !mid(icnlv  falls  dciid.  lie  mny  turn  pule,  sjifuk  of 
vertigu,  give  a  groan,  or  in  wiric  wti_v  uttract  tlie  attejiliou  of  his 
fumilv,  wlio  spring  to  catch  liini  as  he  &inks  to  ihe  floor  in  fatal 
eyiirojie.  The  lualiofiiiiiy  fln^hiiig  uf  thi?  face  tind  few  gasping  in- 
spirHlioiif  suggest  cicuth  t'nuii  iijiuplfxy,  hut  in  reality  it  in  from 
sikIiIi'ii  iiiusUilic  arrest  uf  iho  heart.  In  such  inetances  the  degen- 
erative ppocesB  hae  Invaded  Monie  of  the  vital  ecntrts  in  the  heart, 
prohahly  in  the  ii]i|)(-r  pnriiun  of  rhe  inlervenlricular  sa'ptuin. 

Ill  cases  whii'li.  aL-curding  to  Lcydeu's  claBsificution,  may  he 
called  suhaentf.  there  are  iitrjickji  of  angina  pectoris  extending 
over  M  (wriod  uf  weeks  or  months.  They  differ  miieh  in  different 
eases,  as  regards  severity  and  freijuency  of  occiirrenee.  A*  a  rule, 
however,  tlicy  jiruw  more  iiileiini.'  iiuil  loore  fre(|uenl,  Th<'  suf- 
ferer sjieedily  heeonies  incapaeilated  for  husincss,  keeps  in  the 
hnuse,  or  ventures  forth  unly  "ii  mild,  t^lill  days,  grows  daily 
iveiiker  and  paler,  iitid  is  very  apt  to  Ium!  Hesh.  Death  conies  at  hist 
either  from  sluwJy  iiiereasing  asystolisin,  or  suddenly  during  an 
anginal  parosysm.  Tlie  pulse  in  fiiieh  eases  ii;  usually  regular,  and 
li\il  inoilci'iitely  if  iii  )dl  iiceelcniteil,  while  csainination  of  the  heart 
is  geiii-nilly  iii-gaiivi-.  'I'lu-  iirlei'ies  may  ilisplay  some  stiffness, 
but  Bi^ido  from  the  patient's  iipe  jind  his  attacks  of  pain  there  is 
little  t"  iiiilieale  idirnnic  iiiyc.enrditis, 

Cases  eoming  under  the  i'IimhiIc  liead  nin  a  slow  conrso  and 
extend  over  years,  instead  I'f  nmnths.  five,  ten,  or  even  twenty. 
The  individiiiils  ore  [ilwiiyn  (■onueion"  of  their  liability  to  an 
aitai-k.  and  ln-m-i'  di'pori  titemselves  rjiost  eireiimspeeily,  eating 
mid  drinking;  mcdemiely.  wiilkim;  ami  eM-reisiiif!  i-arefnlly,  avoid- 
ing niw  erdd  winds,  unA  -liiimiinu  exeitenieiil  and  provocation 
t'l  anger,  lest  at  uliee  iheir  enemy  lie  upmi  them.  Their  general 
health  iloe*  not  Miffer  grenlly  at  Kn^t.  alilmngli  as  years  go  by 
fliey  li'ok  and  act  like  invaliilr'.  .\  few  cxpr-riencc  some  shortncaa 
of  hreatli.  -.r  may  except ii. mi lly  -iilTir  frum  veritable  cardiac 
asthlna.  As  a  nilr-,  lnnvi-»'i-r,  llii-ir  une  '■vin|>tom  is  their  terrible 
angina.  Tlieir  ]inl-e  is  gemiiilly  re^ulnr,  always  appreciably 
tense,  iind  their  heitrls  are  negiilive  nn  exam  i  mil  ion.  Death  comes 
tliroii;;!!  iiiieri-urrent  diseax-  nr  duriTin  nn  ailuck.  For  further 
jHiriieidiin^  the  render  is  referred  in  the  elmpter  on  Angina  Pec- 
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In  general  arteriosclerosis  there  are  often  symptoms  of  eircu- 
latoTA'  fiiilun*  wliich  iiri'  ajit  tn  k-  attributed  m  i-anliae  iiiadei^nncy 
Rlone,  when  in  reality  ii  is  the  arttrial  stitTm-s--  thiit  it-  rcf-puii-^iblo 
for  the  »ttt«i«  and  utk-niH.  The  liciii-t  may  in  nueh  be  nirii]iliioil 
or  of  normal  size,  but  as  a  nile  il  i.t  hyittfrirnpliied.  The  cfinili- 
tion  of  the  myocurdiiini  ik'iKinl!'  iiiion  (lie  dcfiroi'  nf  itii  mitrilii'ii 
U'iih  relation  tu  ite  worl^.  anil  n^  iIk-  imrtu  inul  i-iiriiriiirii-.«  hIihi'i-  to 
a  greater  or  lese  extent  in  tho  splernlic  pmeess,  the  heart-iinii-ele 
it  not  intaet.  XeverllR-lfnn,  its  driviiiE  [wwcr  k  nftiti  suhiiiuiie 
for  ycnnt  after  th**  l.h«Hl-vi-sscU  liuvi-  ht'coiiie  rijiiil  nml  lii-mly. 
At  length  it  reaches  tho  limit  of  its  cnnipeiisatory  ahility,  ami  vas- 
cular resistniiee  still  Hiitiiin.utiiitr.  the  hen rt- will Iw  bcj;in  finiiiiially 
to  yield  to  the  strain  nf  maiiiiiiinlDir  artcriiil  ciri'iihitinii.  ninl  ililii- 
tation  slowly  suiktsoiIi-h  liy|MTtn.].liy. 

In  some  eases  injndieioiiH  phwicHl  elT'irl.  siulilcnly  nr  twi  nfleti 
exerted,  causes  ai'nte  <lve^^lrnill  "t"  ilic  iilii-ady  ic.n  irniitly  lii\''d 
hoart,  and  syiiiptdiiie  of  canliiii-  iii-iilH'-ieiicy  M-t  in  nipidly  in^ifad 
of  slowly.  Thew  «re  not  pieiilinr.  hni  imsM-^s  ilii;  urdiiDiry  I'hiir* 
acters  of  retarded  '■ireiilatinn,  breath  leanness,  slight  irdpmn  of  the 
Rnkk'ft.  scanty,  [n-rliaps  allitniiiimii-i  urine.  |iiiltininary  and  lii'putic 
fungestion.  The  »ii]n.Ttii'i!il  vi'iiic  -tmnl  l'"rili  -itill  ni-iri'  pnmii- 
nemly,  the  rigid,  TnriiinTi^,  niiev>-ti  iirterii-s  xlu-w  ;i  tliir:iily.  "Iliii 
flickering  pidsc.  uhi'-li  i-^  m-ieleralid  and  'ifti-n  irrcL-iilav  I'l-ib  in 
foree  mikI  rhythm.  The  lieai-i  i'^  funinl  iiii>re  mf  li-^s  iiu'ri'ii-cd  in 
size,  and  its  st>nn<ls  are  ahereil  in  (iiiality  and  projier  relalivo 
intensity.  There  nniy  nr  nmy  not  be  innrninri'  iit  iijh-x  ov  haw 
indicative  of  nlliiTiiiM;iii>ii-  cdijiiij;i-^  in  llic  valves,  hut  the  anrtit; 
e«cond  tone  ix  nearly  ulwuy-  ritiniiif-  ami  iiiL'iidlie. 

The  patient  loses  slreiifrth.  imhI  timilly  take*  lo  the  ImuM-  per- 
manently. Dyspnu'ii  ^row*  apace  and  imT  itit'ri'(|in'nlly  a^'iiinies 
the  characters  ft  cardiac  ;i-lhiiin  nr  >•{  t 'hcyiii'SlnUcs  ri-*]iiriirii)n. 
I'rine  grows  still  «eaiiiiiT,  drnpsy  adviiiicM,  ortliupn'ca  wiri  in, 
trriulilesomeeongh,  ami  frothy,  lihii)d-linf;erl  ex|K'ctiiralioii.  helnken 
cver-increa?intr  ~tiii^']^  within  iln-  j^idni'inary  v(-f.i-ln.  and  tin-  pa- 
tient "ni'citirih^  afiiT  weckn  -n'  nn-mh^  n-  general  esliaiHiiim,  car- 
diac asthenia,  or  nn  aiiai-k  ••{  aenii-  pulmoiiiiry  iith'ina. 

Chroniciiy  is  the  I'^M-niiiil  f'-iiture  of  rbi^  type  of  cardio-vascii- 
lar  iiiadwpiacy.  If  ir.  ii'it  iiiicoiiini<:'n  t'nr  i'a«-s  'if  arli-ri<isi'lero!*ii 
to  drag  on  for  jsevt-rul  yeara  umk-r  the  pietnre  ot  senility  and  gen- 
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crul  di-orepiuidc,  and  ilondi  m  oonic  at  last  as  a  result  of  acuto 
InoiK^Iiitii),  pneumonia,  or  t>vcn  of  rcnul  iiindt-quncy, 

Kxc'cptiiiiiiilly,  iililnuitrli  tlic  riiiiil  imiiilH^r  iti  iiiicli  p«se*  i»  not 
siniill,  l)ii-  Icmiiiiiiitrni  U  ihron^tli  cerebral  tliruiubosig,  Uupture 
of  n  Ijlood-vessel  in  the  brain  is  not  so  frequi-iiv  in  sciiili.-  artorio- 
KclenieiH  Vi*  in  voini^ri'  jhtshiis  wLosc  renal  eirrlioiiis  leadi>  to  enor- 
iiiuus  li'ft-ventrii-li-  liy|«Ttri>iiby, 

Cliruiiif  iiriilin'lif  lfii<U  I"  very  serious  change*  in  the  heart- 
nniscle.  Clinically,  this  i.*  .ihown  by  liypertrophy  of  the  left  ven- 
trirle  either  iilnne  or  as  a  piirt  of  a  iri-nenil  ninliiif  enhirgement. 
Tlie  niyiH.'iiriJimn  may  or  may  not  Ik-  serioiiT^Iy  (iejienfruttHl,  hut 
wlicllier  it  ii*  i>r  not,  it  is  siihjei-leil  to  an  enormous  peripheral 
resistance  to  siifcessfuUy  cope  with  whicli  it  is  t'oiiii>ell(*(i  to  un- 
iliTliir  )iv|ii-rli*i'|>liv.  I  (In  iiiii  iiiii'iiii  tci  ilist'iis!-  the  various  theorit-s 
wliirh  liHvi'  ln'i'rj  itihaiu-i'tl  to  ('X|i|iiiti  this  increase;  for  these  the 
remliT  i^  rcl'iTrril  tn  wurks  licjiling  with  kitlney  diseasca. 

Till-  piilw  nf  cliri'iiii"  iii-]>liritis  shows  prolonged  high  tension, 
which  if  priuiiirily  nf  rcnid,  no|  canliac,  ori^rin.  If  the  kidney 
chiiiifics  iin-  of  .-|nw  i|pvcln|hiiii'ni,  as  in  chniiiic  interstilial  nephri- 
tis, ur  if  the  jmliiiit  ']■<  ri.ri  .■iirrici!  otT  by  ihe  8ud<lon  onset  of  renal 
iniid<'(|niicy.  tliiTi'  siin-ly  I'lmic;.  ii  liijii'  when  tlie  Ijeart,  struggling 
will]  iibiinrrnully  liitrh  endncurdiul  blood- pressure,  is  able  only 
\viili  dirtieulty  to  wnlijtand  tlic  t-ncmnons  resistance  in  the  artt-rial 
cy-lciii.  Tbi'U  i;nidnally  it  -ii'Mcnly.  accordinp  to  circnmstanees, 
till'  Willi  cif  flic  Irfi  vi'iitrii'lc  irivi'^  way. 

If  -liiwly.  ilii'  vuliinie  "f  iiriiic  lii-^ins  to  fall  off,  and  the  patient 
Hn^l^  hi*  w-iincil  ]>b\-ii-;il  .'ff.iri-i  an-  iiilciided  by  Hliorlness  of 
Iirciith  ;iiiil  ;>itl|iitii(i<i]i,  uiid  lii^  piil.-i-nili-  ir>  found  to  1k>  decidedly 
iiuminiilcd.  Si;;iis  i.f  Vfin'ii?!  iiiiif-CBlioii  ami  prononnceil  cardiac 
dlhiialiiiii  arc  it^nally  wanliii}:  at  t]ii»  ^'lape.  Unless  the  danger 
is  ricrifjiiised  and  nieau-i  are  ri'-oited  to  of  restriritij;  the-  C(|iiilibri- 
uiu  lii'twccn  pii!^i"teu-i')n  nnil  licjirt-jjower,  cardiac  insnfRcieiiey 
pn-w  ibiily  nmrc  apparent,  and  ilii-  patient  i<  nt  length  compelled 
Til  niiHiin  inactive.  K\ainiiicd  at  this  lime,  he  is  found  to  evinc* 
iitijiiivtiikablc  -iiin^  nf  failiuf;  i-rrenhitioii.  The  pnhe  is  rapid  and 
jici'liapK  -if  iHHir  (|ualiiy;  ihe  liver  is  p:d))aldc  and  more  or  leas  ten- 
der; lensiiin.  and  i(  may  lie  jiitltnc  of  (he  ankles,  is  deleeted;  (he 
tongue  is  coated,  breath  foul,  and  the  nriiie  is  apt  to  be  decidedly 
scanty  aini  albiujiinuns.     If  the  heart  is  examined,  the  apex  is 
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diBplaoed  and  lucking;  in  concL-nt ration  ami  force,  the  aecond  sound 
at  tiic  right  of  tlj(^  slcrniiiti  ii  m>iiii-vvIiuI  (■[ifci'lili'il,  iitxl  tlic  pul- 
mouic  iis  nearly  or  quite  a!-  inlc-tisi?. 

Tbo  Mrikin;:  Hiti-riiliun  in  tlir  liunrt-lindin^  coiiHi^lti  in  the 
peculiar  r('<ln[>li<'a[ii>n  ut'  thr-  .sunnily  iit  [lie  a\icx.  whicli  i*  kii-iwn 
SB  ^llop  rhvthni  t  we  inipjihictory  t'liu|itiT).  ()cL-iirrin(i  in  the 
Cuuritc  of  t'lirunic  Brighl's  ilisf-asi-  (lii.'>  {iIii-iiriiiK^nctli  Im  of  very  evil 
portent,  for  it  indit-alps  that  the  loft  ventricle  ia  vieiding  to  the 
abnorniMl  strain  and  totteriiiL'  on  llic  vitl'i-  of  un  irn-|iiirHM» 
hroakdo" II.  In  most  I'li^i-s  tri'atiiK-nt  is  iniiivailiiif;,  Hyuiptoni*  of 
Stasis  progress,  and  dyspno-a  hocr)nie9  most  distressing.  It  may 
he  of  the  Chtyijc-Stuki-*  tyjn-.  Imt  i»  more  oftiii  of  ii  jifirosysiiial 
nature,  ooiiiing  in  wiivr-^,  as  it  wfri-,  with  cvidoricos  of  fjivui  ngiUi- 
tion,  even  alarm,  on  the  part  <•{  the  paiii-nt.  vt-t  without  L-orrL- 
^Jonding  signs  uf  iriore  llmii  iiT^nii!  cHnUnc  fuiliirr.  Thi^  form 
of  dyspntea  is  prolmMy  luirlty  of  loxii'  I  iini'iiiii- 1  and  purtly  of 
cardiuc  origin.  Xi-vltiIh-Ivsi*.  ilit-  in^nliii'ii-'ni'y  of  tin.-  hwirt  ang- 
inent^  renal  excretion  faili  {-orn'-sjiondiiigly,  and  after  the  lapse 
of  weeks  or  a  few  nionthi^  thf  piitiint  dies  with  ura'iuic-  inanifesla- 
tions  or  from  uciilc  inilinontiry  n-dc-ma. 

TIrti-  lire  oilier  I■llM■.■^  of  lirifihl's  dinen^o  in  which  eurdiac  in- 
coiupetenee  sets  in  ahnipily.  Tliis  is  iisnally  owing  to  some  indis- 
creet effort  or  exfw*  wliii-li  imii^-;  rapid  dihilulioii  of  the  left  ven- 
triele.  The  ■•yinplorii.i  are  niuili  llie  miiih-  n^i  Jii  tin-  nion-  itnulu- 
ally  evnU'cd  loss  of  eompensalion.  hnt  arc  ajit  to  he  of  fur  greater 
intensity.  Exsininiitiun  iihow:-  fc-hlc  npex-heut,  displawd  far  to 
the  left  and  perhiiii*  downward,  enomioiin  incn-ase  of  eurdiac 
dulneti,*,  and  a  systolie  apeK-niiiriiinr,  which  ol'li-n  replnees  the  tir^t 
sound,  and  a  fethle  swond  tone  exeepi  in  the  puliiioiiury  area, 
where  it  is  inleii^ilied.  Tin-  liver  swells  rapidly,  is  often  painfnl 
and  very  lender,  pariieuhirly  in  the  epiga^iriiini.  Drojisy  sets  in, 
extends  rapidly  iijiward,  ami  inviides  the  serous  cavities.  The  pa- 
tient suffers  from  orihopno-a  with  ]>aroxysniiil  exacerhat ions,  from 
■evere,  tencive  lii-iidtieln-,  in-niiiiia,  or  it  may  he  ^jiiiiiolenee.  and 
many  other  disiiv—ini'  r-yiuiii.inii  of  eoiuhined  e.'ji'iltiiu  arid  renal 
inadequacy.  Few  elinieal  pietiires  are  more  ilistressing,  and  none 
are  more  hopeless. 

In  many  cases  in  whieh  There  are  c-idarni-d  hc-iirt*  with  stllT- 
ened  arteries  and  urinary  findings  of  renal  selcrosis  it  U  Jitlictilt 
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to  8a,T  whether  the  syniptoraB  of  failing  circulation  are  due  pri- 
iiuiril_v  To  iiicoiiiin'tcin-e  on  the  part  uf  tho  Iiciirt  or  of  the  kidney*. 
SdiiK-  of  these  [latieiit^  manifest  svinjitoiiia  of  slowly  failing  heart- 
power  for  inHiiy  months  hefore  being  compelleil  to  regunl  them- 
BelvcB  as  hopeless  invalids.  J  recall  one  gentleman  of  fifty-oigln 
with  lliis  criiiiliiiiniiim  of  cardiic^'awenlar  and  renal  degeneration, 
who,  ncurly  two  yi-iirt-  ln-fori-  \u!-  deiilh,  suffered  from  paroxysms 
of  dyxpiiii'H  wlircli  l)eeiiu!*('  of  liii)  rapid,  unsteady  pulse  was 
thniinliT  cardiMr,  Imt  .seemed  to  niP  in  reality  unvniic,  Ii  did  not 
yii'ld  nuiil  pulst'-len-^ion  was  rfdiieed  by  friiiucnt  doses  of  nitro- 
glyeeriii.  Aunilier  gi-iillcuiaii  of  fcuiy-scven  with  the  same  asso- 
eiatioH  of  diseases  useil  lo  complain  that  he  could  not  hrealhe 
"  iiu-rc  tliiiti  an  inch  ileep."  This  patient's  heart  manifesteil 
eliiiii-idly  llie  iiio!"!  i-nonrious  eidargenn-nt  I  have  ever  seen.  Hia 
breakdown  wna  initialed  three  years  before  by  a  "century  run" 
on  \\i<  liii-yrle. 

IHiilirlrs  (in7/i7(/«- iicvnrfirig  iifn-r  uiiildle  age,  and  nsiially  eon- 
joim-d  with  vasi'uhir  iind  renal  i'liangcs,  is  often  aeriously  compli- 
eiilrd  liy  svniploitis  of  i-tirdirti-  iiieom|)Cfenee.  The  arteries  are 
liioii'  I'l'  li'-:*  ^liff,  ilii'  heart  is  hyiicrlropliied  and  dilated,  and  its 
nctiun  is  nipid  -n-  pmniding.  sumoiimea  iniermitteut.  Glycosuria 
ill  the  fi-iiiiin-  "liti-Ii  has  e^^pl■^•inlly  to  he  combated,  and  yet  one 
must  ni'Vi-r  lose  sight  of  the  eanlio-vasenhir  symptoms.  At  the 
prcM-nt  writing  I  liiiw  nndev  obscrvaiiiui  two  ladiea  who  have  dia- 
beii---'  uiellitus  with  iiiliiToniiiloiis  HrtiTiei»  antl  hy|H'rt rophied 
hearts.  In  oin-.  whose  age  U  not  far  from  seventy,  the  main  com- 
I'lniiit  I  Ml  long  II'  'irii't  liit-t  kci-p*  down  the  ylyeosuria)  is  of  great 
Wt'ilkiier'S.  palpiliilion,  and  shortness  of  hreath  iii»oii  exertion. 
The  oilit-r  piitieni.  of  ahout  -iisiy.  sutFers  ehiefly  fn>m  dy^piHMi, 
uitaek*  of  |<iitpi)iiiion,  mid  fniiitiiess.  4>n  two  nconsions  in  the 
eorly  morning  h>'ur-  'he  hn'  Im-n  awakeneil  by  n  sense  of  suffoca- 
tion, and  hM>  iiiinly  diol  tn-m  neiile  pulnionar.v  a-dvnia.  Signs 
4>f  ^'ardiae  iiicidiiptney  are  present  ai  all  tinier  and  ytri  s1h>  shows 
no  ir4ii->  of  drujwy  ■■r  *pivial  v.-n.Hifi  cmin-ition.  In  l>oth  of  the^« 
eaiM-x  lly|K'rt^■plt^  ^lill  pn-domtniitts.  and  if  aide  to  endure  th« 
high  I'lidoesrdinl  hKHHl-prx-ssure  «*>  long  as  this  is  mn  iniensitied  bj 
ihe  strain  ■•!  physical  elTiiM.  The  noeinrnal  *i'iziir«'s  in  the  second 
lady  Won-  prolKjIdy  dm-  to  the  miffmcntation  of  l>Ioo<)-prc«»ure  in 
ibe  nneries  tai\-asioiit>d  by  the  nvutiiWut  )Kt»itiuu  in  sleepL     Thid 
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at  length  orerpowere<l  ilie  left  venlricle,  which  tcinpurnrilv  hci'ame 
woukiT  than  tbc  rif^it,  and  ucutc  puluionurv  u^eiua  sujierveiicd. 
Ill  ^Muf  iif  iht-se  c'ftKw  (tf  rlnvjiiir  iiiv<ic«r<lilU  siifh  attu(.-ke  form 
the  principal  feature,  uitd  ihe  cai^es  are  panktilarlv  gravf  on  tlti^ 
ICCOIUlL 

Can*  of  Secondary  \'ali'iilar  lusufflcirnrii.' — Laslly.  one  occa* 
eionaUy  meets  with  ca^ei;  of  mvocarJial  ■ii'jri'tii-riniiiii  whii-h  mil!'- 
(guermilo  in  the  gin»e  of  n  luilrul  ur  aurtic  refnir^'ialion.  I  dii  not 
refer  to  atlieroinatOJi*  valvular  ili.'-ea^,  hiit  to  ease;-  in  which  tlie 
val^TiIar  incompetem^e  h  relative  or  laiL-Kular.  Anhnr  It.  Kil- 
wards  lias  reiwrted  a  ea*c  of  rcltttive  aortiti  insuHiciem.v  fmm  ex- 
teiwive  ni,v<K-anlial  di-j!r-nerati"n,  ami  1  have  iiivself  ol)ser\-ed  thiv^'e 
cases  in  which  the  necroi>sy  revpalcd  tin-  s'aiiie  coiidiiiim.  In  nil 
of  ihciii  the  clinical  liijitory  wu?:  that  uf  u"rtk'  rciinririlaiinn. 

Mitral  incompetence  is  conunoii  and  iimy  Ik,-  ndahve,  hut  more 
often  i*  iniiHcular  from  dciifiu-raiii'n  "f  llje  |i;i|>ii!aiii':i  in'  nlif-ht 
I'cntricular  diluluTiou.  1  do  not  now  n-fcr  lu  iJuU'our's  Ciirahlc 
Mitral  lie^urgiialiiin,  whii-h  is  «een  in  eliloroc^is  anil  anicniiu,  or 
to  that  form  seen  in  yoiiiijr  athletes  us  un  elTi^t  of  acute  strain. 
These  all  yield  to  aiipro]iriate  trealmeiil.  I  iiui  now  s]M'Hkintf  of 
lefl-ventrii'le  dilatatinu  ami  sccondan'  nutral  in^iiltii-ipucv  strt-ii  in 
eases  of  chronic  myocardilia.  I  huvv  under  olweri-ariou  u  niiin  of 
sixty-five,  a  veteran  of  ihi-  late  civil  war.  whusc  luiira!  valve  K-uks 
in  eunsei|nencc  of  jireat  rliliiiiiTiiui  ui  ihc  vt-niricle.  There  is  nn 
history  of  intlanmiatory  rheuinacism  or  any  oilier  dirieiise  to  oecie 
sion  endoenrditis,  but  there  is  history  of  severe  i)hysical  itToii 
fclinihiui;  a  innuutiilii  I  ii-ii  year.-'  ufi".  I'rcviuu*  !■•  tliut  -lr;iiii  lii.- 
had  no  cardiac  syuipioui:'.  Iiiii  -iuce  ilit-u  liin  uiiiral  iiiuriiiui'  iiu<l 
dilatation  of  the  ventricle  luni-  lucii  [ireseiit.  At  times  the  inur- 
niiir  whnlly  rcphn'i-T«  tlie  Hrsl  sniiiid.  hut  a>  the  vcnirielc  rclrucls 
under  ireainu'M  by  Imrlis  and  ri-si-tam-e  cxercifi-..  ihi-  tirsi  Minnd 
boeomes  audihle  and  ciirdiiic  iiii;>id>-('  piil|>al)li-.  I  ihitik  few  would 
venture  to  ai^serl  thai  in  tIjih  ease  ilie  iiiyoeanliuiu  !:•  heallliy. 

I  have  notes  of  the  case  nf  anotlii-r  !;i'iitli'niiHi  of  fi>rlv  wlii> 
preK'utfd  the  signs  of  a  typical  iiiilml  rcj:nr;;iiaiiMii,  and  who  for 
four  years  struggled  lo  preserve  liif  compensation.  We  gave  a  lii*- 
tory  of  mild  itiHiunnuitory  rhcuninTisni,  of  soiiorrlio'ti,  and  of  a 
throiiilM.phk-liitis  of  ilic  right  fi-iriond  vein,  and  rherefore  his 
valvntar  incompetence  was  ipiile  naturally  supposed  lo  bo  of  endo- 
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fiirditic  origin,  ii  fcmcliisioii  iliHt  wiis  sfreiiglliciiod  bv  tlio  occur- 
ri'iice  of  two  nitatks  of  Biiltacule  ariii-iilar  rliduiialUiii  iliiring  the 
time  he  wu»  iinikr  observation.  He  at  last  died,  after  having  been 
fcniliticd  lo  Iiis  ln'ii  fur  iiril_v  a  week,  willi  svinptiiuis  uf  cardiac 
fshtiiistiiiii.  Tbfi'c  was  ihj  u'lk'Hia,  very  inaigiiijieaiit  veuoiis  sta- 
sia and  nl  Snl  &  profound  sense  of  weakness  ralhcr  than  of  short- 
ncs!*  (if  brcalli.  Towards  the  cIiwl-  uf  his  illness,  however,  dyspn«c« 
asserted  lUelf,  beeoiiiiiig  nitlier  i'j'asnioilic.  His  tein|)eratnre 
grew  siibtniniiiil.  tin-  [iiilsr  feebler  mid  sllijbily  more  rapid,  and  he 
died  apparently  cif  .-.itiiple  eiinliiie  a^llieiiia. 

The  i]ei'ri'j'>-y  nuide  by  l>r.  \V.  A.  Kvans  iliselosed  a  ]»erfectlv 
heallliy  [iiirnil  viilve,  iiiid  uti  llie  I rieu!ij>id.  ehanfjies  tou  iiisi^iti- 
cant  to  have  affeeted  their  funeiion.  The  myocanliiini  w«s  in- 
leiiacly  fariy,  parlieiiliirly  i»f  the  ripht  veniriele:  the  cavities  were 
all  Miiire  vr  leins  "iilMri'd.  The  eonmnry  arteries  were  healthy,  hut 
llii-  aorta  was  eniiyeiiiially  -tiiiill  ibrMiighoiil,  This  man  had  heen 
nil  iilhiele  ill  I'ollep',  .-iiii!  -iiliM-iineiit  In  hie  ileall)  1  learned  that 
hefure  his  ?yiiipti.iii>  ..f  ejiviUiu-  iiiadefpiaey  Wgan  he  had  over- 
Mraiiii-il  hi-  lieari  by  a  Innfi.  hard  liiiyele  ride.  Owiiiji  lo  the 
Mppan-iii  inietrity  <.f  tlie  x-urotiary  arteries  in  ihis  case,  T  lielieve 
iheiv  ciiii  Ih-  uidy  two  explana(ii»n^  of  hi»  mywardial  deeay.  It 
wa*  either  tin  expre-^jioii  of  chninie  ittyiK-arditi:<  in  ihe  strict  wnsc 
uf  loxie  i*ri;:iii.  i>r  \-i  :i  <li?pr»[<<<rti<<ii  l-euvwu  the  work  reqiiire*!  of 
it  itnd  %\»  luitriiinn.  this  hitler  lu'in|:  re^'tripu-d  ]>y  reasoD  of  tbe 
conp'Tiitnl  sniiillne->v  of  the  iiortii.  which  alsii  hsd  MM-i'cd  lo  pul 
niidtie  siriiih  n]H>n  the  iimo-urtliiiui. 

Finally,  in  (.■••nehitlini;  what  I  haie  to  aiyy  npon  llic  syiu|>tonia- 
toK<K,v  i>f  lll^1•l^Etrdinl  in(idi-i)iiRi'y.  I  desire  to  add  a  few  words 
is>nt'eniini;  two  >yni|>T>>in>  whieh  are  j^'nenilly  thought  indicative 
of  fatty  di'LiciirrMiixn  i-f  the  iM-art.  These  are  yawning  and  siph- 
iiis:.  1  ha\e  iicver.  hi>wi>\vr.  U-vn  ahU-  to  *«ti<fy  myself  of  the 
iiDjHTt  of  iIm-m-  iwii  !^yitiptonis.  Indiiil.  1  not  only  have  seen 
many  wises  of  niv.a-ar<li^l  inadi>i|ii:ii*y  in  whk-h  ihey  were  abi<«iit. 
hilt  I  havtf,  ivn  ihc  other  hand.  olt^er^'iHi  iliein  in  {talicnts  who  pre- 
svDltil  no  Hispieioi)  of  niyocanliiil  di<<'ast\  as  in  youitg  ncnmttc 
or  ananite  women.  I  <h>'iiKI  rtriainly  aii.ich  no  value  to  yawning 
and  si^hitii:  in  tht-  at>M'ni>'  of  I'ther  l«"w  d<>nl>tful  symptoms,  and 
in  fuspc^icd  c*fv*  of  i-anliac  dc!criirraiion  I  fU»uld  estwnt  them  of 
ITTT  minor  tmivrtaikT. 


CnRONIC  MYfWARDmS 


ft48 


Physical  Signs. — Inspeetion. — In  tiiost  cases  inspection  is 
nc^tivtr.  11"  llic  fVf  ilfti-cl!i  ttijrns  iff  ^111*11?.  IIiitl-  is  iKilliinp  in 
this  fact  to  inilicatv  liir-  uiiilcrlviiig  loiulitimi.  Tlic  gencnil  a[>- 
pearuiice  of  ilie  individual  iiiav  ?linw  to  tlie  cxiici'ifncerl  plivsi- 
eion  si^s  of  prciimturc  or  senile  dccuv.  When  liyju-rlrnpliv  of 
ih«  left  veiitriele  is  jireM'nt,  iliis  may  In-  slmwii  liv  ilie  di>|i|ii>'i'<l 
apex-beat.  But  in  the  t-lawi  of  fases  in  wliioli  it  i*  iliv  jiuwi  ditti- 
cull  to  Arrive  ni  a  detiuite  eonelusimi — ilmt  is,  niiddlt-ii^id  and 
vrell-presen'ed  men  with  cjipiiciini?  clicsts.  tin-  I'lirrliiif  ini[>ir!>i*  ]« 
not  visible  betause  of  the  chest -eapufiiy  and  hin;i-vo!iuiic.  Coiiae- 
tiuently,  it  may  Ix'  "aid  ilmi  the  chief  value  of  im^peeltou  lies  in 
tlie  fact  of  its  negativeiiess,  for  other  disorders  of  tlie  heart  lliiiu 
Diyoeardial  defreiierulion  are  vi-rv  njit  to  fiirui-ili  «nino  vi-ildi'  irjili- 
cation  of  their  nature. 

Paljialion. — Tbie  i^  of  value  in  the  delennination  of  odema 
and  of  lii-piitie  ciipirfri'irn-iit  even  mnrc  iliiiu  in  ihi-  e\iiukinntiim 
of  the  heart.  Vet  liy  earoful 
palpation  of  the  pmtordiiuji 
one  is  often  abh*  to  hwate  uti 
apex-heat  whieli  in  trm  feeble 
10  \tc  visible.  It  may  enable 
one  also  to  perceive  that  the 
vardiae  inipniM-  bii!>  the  dif- 
fii-ie<I  joKtrinj;  cbanu'ier  of  dil- 
atation with  hypertrophy,  or 
:bc  feeble,  Kiaiijiin-!  -hnik  nf 
dilatation.  Paljiatinti  l-^  nf 
Bj)ecial  vnlue  in  di«fli.>inf!  llie 
Mate  of  the  arterial  i-nin-.  Il 
these  feel  thick  and  revi-tiu;;, 
or  torluotis  niid  uneven,  like  a 
string'  "f  I'fjul.i,  they  l'uriii*li 
presumptive  evidt-TUT  tliui  ibe 
beiirt-uin^elp  !.■«  n<>i  ^^oiind.  In 
^earehing  for  sipi-  of  eardim*  iiU'ouipeK'iiee  .on-  <boMl'l  nlwaya 
endeavour  to  piilpme  the  liver.  If  tin'  I'W-v  harder  nf  this 
organ  can  be  felt  below  tlic  en-tnl  andi.  and  ]>arlienliirly  if  it  I.^ 
smooth,  rounded,  tirni,  nn<!  perlia]!-  temler,  there  i"  hepatic  con- 
gestion, probfihly  .'■econdary  lo  more  or  h.**3  c.irdiac  inadequacy. 


V'lH-    jJNi  —  SiI'.*1Vhi  >I*M'I    I  If    Ll.>  *7t^  I    tl|  L- 

St'r    ly    111  i'iKiii"iHii.       ■jLiii'litliili.'rul 

«'itli  f.un-Uil  i'-rriT-. 
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DIJIKAMKN  OF   TIIK  IIKAUT 


Pfffwrnon. — Thin  irn-mn*  'A  iiiv<-itii);utti>»  ehoald  never 
lrft«nl,  fi>r  vnry  iiiiu-lt  i|c)>i'iiil*  nimi)  \\w  >itif  oi  tbr  beart. 
liiln  iliiliuna  tti»y  or  tn»y  nul  Ih>  iiH'rtttsvJ,  but  as  tke 
I'll  111  rip  ■■  I  in  iiiimI  cjimv  nf  iinncnrtlinl  dqitBi(n*>9*> 
NX'ii  itiuitllv  rlifila  lilt  ■iiffiiu'iilatii^i  iu  thv  •!«•  W 


beoeg- 


If  ihii)  i>  Ciitinil  iiuTfuonl  t»  ihf  k*fl  «IhI 
vriurM-lr  li>|HTtn>jih\  ;  if  %\*  iHc  rij^ 
titrut  k<i  rhi-  ri^lit  tciilrivlc.  Iu  ^ait^ 
»rv*  of  iltv(^M«iit>il  iliilm-cw  t»  V.4'  A  t(i 
n.>tintlitl  ivntpre  i»w  F^;.  11*3  >. 

Ill  fBiiiituiiiu;  (he  >izv  of  tbv  biMft  ik  » 
Irfi  vfr{ii.-k'  iiiji('K-lim*  an  thy  nimiMJ 
duluvm  ut  ihv  Iffl.      But  fraviir-avl  iwtlb- 
bill' V  Iu  crrvr  ■.■\t«(tuf(  in  thv  •:<k>tuai  if  ? 
ti:^  'bv  auriii;il  buunJur^   -li  retai:>^   iiutep*   •« 
•JiiltiL-w  i!>  a-ii  i'nux'i  lu  tMi»»  1m«'*im    tua-  «u 
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bered,  howerer,  that  tbe  distance  bctnvon  the  niidslenial  and  left 
maniilUrv  lint«  i«  l>v  nu  dichii^  nlwu\»  ilic  cn^'.  1  have  not  iii- 
frvqueiitly  found  the  Icfi  ni|iple  iiiliiatcd  A  inchi?^  from  the  mid- 
fiternuiD.  Mca^iiretui-Dts  of  twenty-nine  of  my  gtiiilenti-.  tukeii  fur 
the  piirjNMC  of  dflvniiiniiig  variHtion^  in  thii<  regurd,  gtive  tliv 
resnitii  shown  in  the  table  on  the  ojipoMte  page. 

Thc«e  6^ro«  indicate  ]i1aiti1y  ihsl  the  only  accuntlc  nican»  of 
dctt-rmining  thr  buiiinhtritv  "f  rhe  hciirl  l>y  ]M-ri-ii>--ji<iii  lii's  in 
measuring  the  dUiance  to  whicli  ilie  area  of  dwji-seau-d  diilneso 
extends  to  the  left  of  the  median  line.  The  sixe  uf  the  normal 
Iietirt,  Hi  ^liciwn  hy  ix-nnii^ioii.  )ia»  already  bt-en  sliilinl  in  llu-  in- 
trodnctory  ehapler. 

One  often  obtains  valuable  inforniatiuii  hy  the  wnsc  of  in- 
creast'd  resiatHUve  on  tirm  |KTt'u>.>ioii.  ami  lniice  llie  value  of 
Ebatein's  palpatory  [len-utwinn.  1  am  in  tin-  liahit  of  verifying 
the  results  of  percussion  in  the  ordinary  way,  I'V  rwuiir^e  to  aus- 
cultatory {)t'rcn^iiin,  and  am  freipu-nlly  *iirpris.cil  ami  jrruiificd  to 
Bee  how  closely  liny  corrcHiM^md. 

Aunculladon. — Here,  t-Hi,  much  dejiemls  npon  the  thickness 
or  thiiim'»«  of  the  chest- wall.  If  hyiHTlrophy  exists  the  first  sound 
at  che  apx  i:i  prolc,n{;eci  and  of  low  ]iireh,  wliiie  ilie  second  i»  iwu- 
ally  clear  inul  rin^ring.  In  sniiie  ea-es  the  syftolic  ^miml  is  nnif- 
flinl  ami  imlisiiMCI,  At  llic  Imve  'if  llic  hnirt  tlic  imrtic  eeciind 
is  sharply  aeeeniuatcil,  rinf;inj;,  ••r  it  iiiuy  he  sn  iiiteui'c  lis  to  lie 
actually  iianirin;:.  There  i?  aUo  iiitin^ilieatiun  of  ihe  pnlnionie 
6e<^nd  Sound  when  the  lefl  ventricle  liCL-inc  t<»  fail,  and  at  the 
base  of  the  heart  oup  .^iniictimcs  deu-cl*  reilniilhalion  i>f  the  aec- 
ond  sound.  If  ihe  first  in  the  rcfiioii  of  the  aju-x  is  sliort  and 
ftliarp,  re.-ciiililinj'  the  nnnnal  M'i'oml.  it  iiidieiite^  ■lihit.itinTi  nitlu^r 
lliuii  liy]iertrop[iy. 

Oceaiiionally  (he  heart -wninil^  take  on  the  canlcr-rhythm  de- 
9cril>ed  at  Iciijrlh  in  iIn*  introductory  <-liiipi"r.  This  eliunicler- 
istie  rhythm  is  liniiied  to  "rji-  or  tin-  niher  vcnlriclc.  iind  lliert;- 
fore  to  the  ncif,'liliourhoi«l  of  (he  left  nipple.  It  is  csiwcinUy 
likely  to  appear  in  let't-venlriele  dilntafi.ni  consoiiucnl  upon  a 
granular  ki-lney,  hut,  necordiiig  lo  Fr;i<>iiti*i-I.  occur.-.,  although 
raii-ly,  in  i-nliirfjcmeJil  of  ihe  Iicnrt  from  oihor  eaiises.  Thia 
gallop  rhythm  must  be  kept  diT'tinet  from  r(;du]ilicalii)U  of  the 
seound  i«ound  heard  at  tlie  Imse,  and  froni  that  iijiparent  or  simu- 
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Uted  dooblin^  of  the  secottd  soond  tluit  ie  not  iofreqnratlT  dt»- 
eorered  in  tbt  mitral  an*  in  eases  of  stenosis  of  tlut  orifice. 

A  ftilL  lto*e.  Dot  a««'lcnt«d  paW,  ■  dull  fint  Mtund,  and  an 
■eoenituted  aortic  serottd,  foRD  a  coiubinatk>n  of  gi^ns  highlv  su^- 
gmtivc  of  hrpertrophT  of  the  bean,  even  tboogb  its  area  of  reU- 
lire  duloeag  cannot  be  defined  with  cenamtj. 

Tbere  i»  do  patbogDOmooic  &ign  of  defeneration  from  coro- 
nary- wk-rmi^,  and  often  ib^  bean-»ounds  appear  normal.  It  is 
kigblv  i»i[K>nani,  hovever.  and  »otDetimc»  vietiU  raluabli;  itifuT^ 
mation,  to  study  the  relative  pit<?b  and  iuiensity  of  the  aereral 
Dfiuiid?.  If,  a^  there  i?  g'x"!  mis'*!!  tn  believe,  one  of  the  elements 
entering  into  the  makc-iip  of  the  first  ^iind  is  a  mufcular  vli> 
ment,  impanin^  to  ll»e  ^mnd  its  booming  qualitv,  and  caused  by 
contnietion  of  the  venlriciilar  and  piipilUrv  muscles,  then  inipair- 
meni  of  ibt-ir  cniraeiiliiv  thri'iisli  di^eas*  should  theoretically 
diniini-b  the  inieM=ity  of  the  first  heart-sound.  Experience  shows 
that  x\iU  is  prepiM-ly  what  tak»  place  in  some  in^ances.  Over 
rhi-  Hciikcniij  left  vi-nrricli-  this  ionnA  iit  the  api-s  may  be  weaker 
Ihuii  ilinr  (.vcr  tin-  riglii  veniriidf.  having  n  diMant  or  muffled 
i4ijinn-ti-r.  The  pircii  of  the  sound  may  If  raijeii  also  and  its  dtim- 
lli'n  ^oiiieu'hnr  -^b'trteued.  The  !r<-cond  sound  at  the  apex  is  often 
reliilivcly  Knt'lir  than  rlic  systolic,  and  on  moving  the  stethoscope 
!(■  tin-  IdiM'  (if  ilii-  ht-iirt  thic  intcnKitioutiuu  of  the  second  sound  i« 
found  ilur-  to  an-entnalinn  of  the  iiortic  w>cond,  which  may  even 
yi,n*fn<i  n  ringing  ihiiracfer  {nnn  si-lenwi-i  <if  tlip  aorta.  In  other 
fnsc.a  ihc  second  wmn'!  ai  tlic  ripbl  of  the  sternum  is  feebler  than 
thul  ill  lh<-  jhiilnionary  ana. 

Am  ilu-  iinrric  «wond  snund  slimild  he  the  loiidpr  of  the  two 
in  iHTHoii-  of  tin-  ajrc  at  which  mvoi-ardial  ileirencration  usu- 
ally (Icveloji-.  ri-liiiivc  ;vi'ak<>iiin^  of  iln-  sitoihI  sonnd  in  tlie 
iioilif  notch  jioiiit-^  to  iliuiinifilicil  vijjnitr  in  ventricular  contrac- 
lions,  and  iiemi'  fiinii.-"hi-»  indirt-c-t  cviilence  iu  favour  of  dcgen- 
eriiiion. 

^Iiirriiiirn  art'  arciilcutnl  findinfis  and  are  due  either  to  rela- 
tive iiit'oiii[K'lctifc  of  till-  vnK'c.i  i>r  to  :itlicroTiiiitoiis  roughening  of 
the  orilin-i.  In  c>ii|]iT  cvcnl  t)ipy  may  alTonl  valuable  testimony  as 
t')  llii-  »itiilf  of  the  lii'iirl  niiiscif,  A  iniininir  may.  of  course,  in 
Rome  iiiittnucc'  Ik?  the  result  of  n  rlieiunatic;  valvular  defect,  as  will 
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Diagnosis. — From  the  furogtiing,  it  is  evidpnt  lliat  in  the 
diugiKf^JH  of  dcpcJuTal ion  "if  llic  inyociinliuiii,  but  liniitcd  in- 
fonimlioii  is  iliTivitl  from  u  study  ol  thv  hcjirl.  Tlicrr  is  no 
form  of  cardisc  (lii«eaM>,  tliereforc,  in  tlic  tliiignoKis  nf  wLii-h  eo 
much  depends  on  iJio  jiidpnicnt  and  cxiierit'iu^e  of  rlift  jilivnicinn. 
In  vnlvulur  dcfwlr'  tlitrt'  jiru  muminrii  to  serve  an  fniidp-jnwts; 
in  liyjwrtropliv  or  dilalulioii  llu-n-  is  cilivioiis  iilteraliuii  of  nm; 
In  the  affection  under  considonition  the  volume  of  tho  organ  may 
of  may  not  he  Hmnfifd.  mid  (lirn'ffrc  prfat  i!f|icnd(-iifc  iiitHf  Ijp 
placed  on  age,  state  of  tln^  icvm-Is.  history,  mid  syiii|i1oms. 

Age  is  so  important  nn  elioUij^ical  fat-tor  thnt  the  dcvclopnipnt 
of  cardiac  insufficiency  in  an  individual  well  on  in  yeari-  nuiy  lio 
set  down  In  dopciifnilivi;  cliiMinr's  with  lolcnilde  ccriiiiTiiy,  It  \i 
quite  olhenvise  wln-n  lii'jirt-\vi-aknp-.-ts,  without  olivirjii.t  signs  of 
discHse,  develops  in  a  person  ahmit  the  middle  period  of  life.  In 
such  j«-rs(iiis  ciirrfiil  sctiivh  shoiild  lie  iniide  for  iriicc»  of  pn-iua- 
ture  decay,  for  indi^atiou^  of  rcmil  disease,  or  a  ^oiity  dialhesiR, 
etc  There  is  an  old  ^ayinji  that  a  man  is  m  old  iik  liie  arteries, 
and  therefon-  thi'  ntdinls.  h-niporals,  and  olher  pc-riplii-nd  vessels 
should  Ih-  earcfully  piilpaleil  for  cvidi'Tires  cd'  lliieliciiiny  or  for 
nodular  ilejKii^ils  of  liiiie-iiailA. 

It  may  b*^  neci-A-iary  in  scmii-  i'ascs  In  iiiaki-  iiii  nplinuiliiKiscoiiiis 
examination  of  the  ri-iiual  aHiTv  fi>r  the  siinis  of  .■.■■ierotie  eliiingo 
whieh  are  said  t<i  lirsl  miinifcsi  iliciii«>'lve-i  in  iliI-  sitiinhnn.  The 
physician  iihoidd  note  llie  apiieanirii r  ii"t  id'  |n'i-iiiaiiiri-  whiten- 
ing of  the  hair,  ami  examine  flie  lexlnri'  of  ihi'  i^kiii.  I  have  mora 
than  once  ohservnl  llmt  jier-onw  wilh  a  «troii[:  >iispicioii  »t  fatly 
degeiieratiuii  ipf  llie  ln-iirl  liiivo  u  skin  tliai  hii?  lo^t  it-  elastieiiy 
and  feels  peculiarly  soft,  as  is  often  the  vane  in  the  aped. 

The  exaniinep  wlioiild  scrutinize  the  iiiiper'*  and  ears  for  chalky 
<leposits,  and  llie  nails  for  iIiot  li<tit:iliidiiinl  rid,^i-s  saiii  to  Ira 
indicative  of  ilie  gouiy  stale.  In  llils  \v:iy  valiiiilile  liiiil*  may 
often  bo  obtained. 

The  iiriiir  should  lie  iuuilyzcd  carefully,  and  repeal cilly  if  nec- 
easary,  for  evidi'iice  of  nepliritis.  since  it  h  well  known  that  de- 
generation of  ll\e  myociirdium  is  a  freipient  ai-companiinent  of 
chronic  renal  disease,  |iarti(iilarly  the  interstitial  form. 

Minute  inquiry  into  tlie  piitiriit's  lii«tory  may  elicit  facts  con- 
corning  family  tendetK-ie>,  pcrsoiiat  haldts,  previous  diwascii,  etc., 
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that  may  throw  light  upon  the  nature  of  the  preseut  malady.  It 
particularly  iiiijM)rrinit  to  Liscerliiin  wlietlier  the  ]nitieiit  has  suf- 
fered from  attacks  of  angina  jwctoria  or  cardiac  asthma.  The 
sigiiiticanec  of  the  former  in  individuals  paat  middle  age  ia  very 
different  from  that  of  anginoid  seizures  in  aduUa  under  forty, 
eapcL'ially  women. 

Even  in  spite  of  the  most  painstaking  investigation  and  atten- 
tion to  all  eircum stances,  however  trivial,  a  positive  diagnosis  in 
litis  class  of  cases  is  not  always  pi.issiblc  witjionl  awaiting  the 
results  of  therapeutic  niunagenicnt.  If  decay  of  the  heart-muscle 
is  present,  it  will  be  ultimately  showu  by  the  gradual  or  more 
rapid  development  of  syniptoins  sufficiently  characteristic  to  settle 
the  diagnosis. 

Anciiri/.'^n  of  Ihe  henrl  is  only  pcissihle  of  diagnosis  when  it 
ia  of  sufticieut  sixe  to  affect  the  outline  of  cardiac  dulnesa  in  a 
way  to  suggest  localized  bulging  of  the  heart-wall.  It  ia  stated 
fhat  cardiac  aneurysm  may  he  suw]>ected  when  there  is  a  striking 
disproport ifin  between  the  forci'  of  the  cardiac  impulse  at  or  near 
the  apes  iiml  tliii  smallnesw  and  feebleness  of  the  pulse.  Ita  exiet- 
ence  can  probably  be  determined  by  flunrefcopic  examination. 

In  iiii^st  c!iM-s  of  cardinc  niiiliiri'  its  f».'ciirrcnee  can  only  be 
Buspeeted  but  not  determined  before  the  death  of  the  patient.  It 
iniiy  be  surmi-'ted  in  cases  runnintr  the  cxircmcly  acute  course  de^ 
scribed  in  Symptoms.  Pbysl'-nl  ^igti;^  pniiiliug  to  fluid  disten- 
tion of  the  pericardium,  with  a  pale,  anxious  countenance,  a  small, 
feeble,  irregular,  it  may  be  interniittent  pidsc,  and  other  symp- 
totii^!  of  profound  shock,  furnish  strong  evidence  that  rupture  of 
Ibe  lic!irl-w:ill  has  tak<'n  jilace.  If  life  is  snfficicnlly  prolonged 
a  I'ori'cct  diiiiiiiosis  is  often  possible,  but  wlieu  death  occurs  within 
a  f<'w  jiiiiiuKs  the  pby>i<'iini  can  rarely  <]o  more  than  conjecture 
the  ■ircurrcuee  of  rupture. 

The  di;ii:uosis  of  chronic  myocarditis  is  largely  a  matter  of 
jirobnbilitics,  >iiice  there  are  no  |iiil!io<;iio[iioTiic  sipns  of  the  con- 
dition. I'liy,-i(-;il  ixaiiiinalion  iiiiiy  disclose  certain  gross  changes, 
as  bvpcrtrojiliv  or  dibiliilion,  or  a  conibiiiiition  of  both,  and  pathol- 
ogy tcaciies  tbat  s^iicli  hearts  :ire  ;is  ii  rule  more  or  less  degenerated, 
but  we  possess  i\o  means  of  deteruiiniiig  outside  the  ilcad-house  to 
what  e.\tcnt  the  bearl-muscle  is  diseased  or  ibe  precise  nature  of 
its  tlegencration.    The  majority  of  eldi'i'ly  individuals  who  consult 
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US  bcciiiiM)  of  cuniiiii-  Kvrii|itiiiti»4  lio  not  miffcr  from  the  conae- 
qiionccs  of  rhoiiimiio  i'iiil<«'iirilirirt  ii:t  tin  tlic-  ymuii.  Thov  pro- 
eeut  evidence  of  ci^rtliiio  iiii.-i>nijH_'lft»'f;  ef  this  wc  can  lie  certain, 
but  concern i tig  tl«i  stiitf  uf  llie  mv'xiBriliiim  wc  iimst  tiikc  imicL 
for  grantc<l, 

PrognOBiB, — Tbis  dciK'nd*  iiprni  th('  faiisc  the  (Icijrce  of  the 
bip"pfrtro[)liv,  and  I  In*  stiili'  uf  llu-  In'ur1-niii!«cli-.  If  llu-  liigh  pulsc- 
ictision  is  due  to  luxita  confliuii|ilinn,  and  the  individual  ii^  ,v<jutig 
and  robust,  correction  of  liis  biibirs  tuny  li^scii  pcrijilicral  rcsiat- 
iincc,  and  may  rcturd,  if  imi  wlicillv  iiri'vciil,  di-vi-liijuin'iil  of  car- 
diiic  inadcquai y.  In  niM's  uf  advanced  renal  or  va^culur  disease 
there  are  two  daiificrw:  nct-nm-nce  of  H]»j|ili-xy  and  the  breakdown 
of  the  heart  uinh-r  cuiidiliHiis  of  niiwoiili'd  slniiii.  If  tlic  ciiiiso, 
whuleviT  its  ualiire,  ir.  iH^r-iT-teiii  and  not  uiiienabie  r.n  treatineiil, 
the  ultimate  propnosia  is  iinfiivourable.  Uraiise  there  will  at 
]enf;tli  eoine  il  limit  in  tlic  !iy|ii-rlri>[iliy  ami  the  lirarl-wall  will 
give  way. 

So  long  as  the  myocardium  is  funetloiially  healthy — that  is, 
receives  siillicicTii  noiiri^lirnent- — ilic  iiy|ii-rir..|i|iy  jiroves  u  pre- 
servative iiiCiiTinre;  l)nr  wlii-n  iTic-iiiii"'ii'ii'>e  M'I*  in,  llie  trmsf  fii- 
vouralde  nianajremciil  cjiii  do  itu  more  tliau  defer  iht-  evil  duy. 
Palpitation,  and  [lurtieiilarly  interniittenee  uf  fliu  jiulse,  are  unfa- 
voursble  signs;  tlicy  may  be  the  lirsl  evideiii-e  tliiil  llie  licart  is 
yieldinj;  to  tlic  nneininl  slniiiKlc,  or  by  oceasioriinj;  iiiecitn[ilclo 
emptying,  and  ln'iice  difTeiilinn  of  Ihe  L-ardiac  eliambersj  llioy 
may  bBslen  the  coming'  on  uf  dilatation. 

In  forming;  u  prrijiiio-dT.  in  any  p.]vi'ii  ease  one  ninsl  taVe  into 
consideration  also  tin*  uiry  and  tciiqu'niiiii'nt  of  the  paticnl,  and 
the  stale  of  his  peiienil  nntriljoii.  'riic  yontifiev  the  ]mticiit  and 
the  fireater  liis  self-eontml,  llie  lu-ltcr  his  prosperts  of  mainlaining 
eon»]iensalory  liypcrtrn|iliy  iind  the  lesw  the  likelihi-oil  of  injury 
from  cxcew^cN.  ciriolii>iiiil  nr  ollu'r\\isi-.  Tin-  fiirlluT  oiR'  p-U  be- 
yond middlf!  nfff-  llie  str<inj;('r  the  prolndjilily  of  iln'  ciirdiiic  in- 
Bufticienry  bein^'  due  l>i  myoi'urdial  de;;i-neratinn,  and  of  the 
obstacle  to  circuIii'iiiTi  provinj;  I«io  nuirh  fur  the  weakened  heart- 
wall*. 

When  serions  sMiiptoma  al  lenpth  set  in  therf  is  small  pros- 
j>ect  of  inedieal  skill  licinir  able  fo  do  more  than  patch  up  ihc  crip- 
pled heart.     In  a  word,  tin-  prognu^i.*  dept-nd^  upon  the  rtdaiiou 
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oxiftting  lictwcpii  the  tieinands  intnle  upon  the  Iienrt  »iul  ils  ahility 
lo  rcspoiui.  It  is  tlii-n'fiin'  iilujof^t  cnlirt-Iv  a  queslioii  of  cardiac 
liiilritioii.  Tlie  v<niii{^<r  the  iiiilividiial  llic  less  the  likelihood  of 
serious  degeiicralive  eliiiiijre.*,  but  iifler  niidrlli?  ngc  audi  changes 
Hve  iisimllv  |HTseiit  and  ei)ni[ieiisalijrv  liviM?rlro]jhy  is  rarely  re-es- 
liililiivlied  after  it  liiis  uuce  seriously  given  way.  One  should  make 
a  careful  study,  ilierefore,  of  t!ie  L'ouditiou  of  the  vattculnr  cuals, 
as  they  furni^^li  presuiiiabli^  iudieation  of  the  atate  of  the  beart- 
itiiisrle.  Xi'\'i'i-llieli's>",  (i\jierieiK-e  teaehes  ihat  llie  latter  may  t)e 
extensively  iliseased  while  the  sirtL-rief  H[i]ieiir  heallhy.  The  de- 
loctiou  of  the  p;alli»|hrhythiii  over  mu-  or  the  other  ventricle,  moul 
iifli-n  till'  left,  is  of  evil  import,  as  it  iudieates  a  loss  of  muscu- 
hir  tone  and  either  inripirnt  or  ftdly  ilevclojied  dilatation.  In 
the  eiiriliae  iniide<]uafy  nf  ehronie  iiepliritis  this  symiitiiiji  may  Iw 
ri'ganlcd  us  indiniting  n  rii>I  very  iJisliiut  teniiiniition  of  the  cnae. 

lu  rariiii'iry  KflrroMi's  the  protciiosis  is  nuist  grave.  We  ]x)a- 
sesn  Uo  nie;ins  id'  aseertiiiiiiiij;  llie  liK'nllou  and  (■xlcul  of  degeuera- 
lioUf  iiud  hence  euiliuit  siiy  whether  life  will  [>er.sist  a  single  hour. 
Indeed,  a  person  with  falty  degeiipralion  of  the  heart-muscle  can 
never  he  sure  nf  hi-*  life  frmu  one  uiii]ui>nl  to  another,  lie  may 
live  for  yi-av^,  and  he  iniiy  die  suddenly  when  apparently  in  the 
he.st  of  heidt.h. 

The  iiei'urrenee  of  niujiim  jirrlorh  makes  prognosis  doubly 
liiid.  In  iieule  tiiid  suliaeule  eiides  death  ts  not  likely  to  he  long 
lieferred,  und  exeepi  in  ilie  most  unite  fonns,  wliieli  are  usiiully 
riipiiUy  fatal,  no  '>nc  ciiii  vonlnre  to  predict  the  lengrb  of  life- 
I'liT'iiiie  forms  nt  cnroiiiiry  selenibis  uifiy  persist  for  many  vears 
wJtIi  i.'Vi-r-reeiirriiig  iilliieks  of  :nip:iiui.  As  a  rule  it  nuiy  be  stated 
that  the  more  eiisily  and  frequently  pain  is  indiicod  the  graver  is 
the  prognosis, 

The  urrhi/llitnii-  fnnii  of  eliruuic  uiyoeardilis  is  apt  to  run  a 
Very  ehrouie  eniirse,  wliereas  ilio^e  showing  allaeks  of  cardiac 
Hsiiiniii  or  of  acute  pulmonary  tDdema  nre  in  danger  of  terminat- 
ing idiru]illy  in  sueli  an  attaek.  The  development  of  Cheyne- 
iSI'jkr.i  res]iirali"U  U  m  uiost  inrttiniee-i  an  indieiition  that  the  end 
is  m.t  I'ai-  nif  (.-cc  iirMi'le  on  ihie  type  of  breathing).  Syncopal 
iilliii-kx  are  likewise  of  evil  porU-ut.  owing  to  the  danger  of  sudden 
death  from  asysrolism  at  sueli  times. 

The  cardiac  in>nlUciency  of  Bright's  disease  and  diabetes  is  of 
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particiiUrly  grvat  gravity,  eiiwe  th«  ubiwritiiillv  hijili  pulse-ten- 
sion, wliirh  is  tiie  cause  of  the  (■nr-lim'  eml'Hrra.-wiiu-ni,  i-ai)iii>t  bo 
n^iiicn'cd,  anU  jircvcnt*  llif  left  veniricle  from  regaining  ils  lost 
|iower.  A  Mrrioni*  lireakdonii  in  tliis  cla»e  uf  eases,  therefore,  may 
be  Mid  to  be  im>[iiarable. 

F'iiially,  the  pro^osis  is  also  detemiineil  hv  ilie  presence  or 
ulisent.'e  of  aclerutii.-  <.'bHiij;<-K  in  iLc  kiilnev^,  liiii;;:^.  iitid  liver,  since 
the  liealtliier  tlii^se  urpniis  the  le«^  the  tstriiin  U]M>n  the  divcititcd 
IwHrl.  I'hraiiU  ijnslritif,  witli  iis  tliitnli'tit  >lisl>-iiTii>ii  i)f  ilii-  hol- 
low viscera,  infliioneps  profiiKKiiH  Imili  iliri>u;!li  iii<-<-liJirii<-Hl  pres- 
etirc  and  the  f;i'ticrattun  ••{  itijiiri'>ii>^  toxiuc^i. 

Acut«  brnncbitii*  ur  utlit-r  itliicsM-ii,  id  jmrlitruliiT  jinciimoiiiH 
Mill]  influenza,  niu.-)f  iilwa_VT<  till  tIk-  iiii'<)ii-iil  iiTreiiiiiint  witli  iiliirni, 
since  it  requires  but  little  Ui  thMw  the  balami'  oin-  win  ur  the 
other  in  tfae«c  cnscs,  yml  ucnii-  inf^-tions  arc  vitv  li;iliU-  tu  pivtvo 
llie  immwIiaU'  i-hiim-  nf  'ii-nib  in  fuses  nf  chnniio  niyociirditist 
which,  without  such  an  inlerciirrciit  iiffcii'iii.  iiii^rhr  liiivi-  persisted 
for  years  lonprr.  t  onilitioii*  i.f  invir-inim-nt  al-<i  iitTfil  pr"t;iicisis, 
■n  individual  whu  is  able  t^  !i)K-ri(l  !]!>'  wtiili-rs  in  a  mild  cliiiinlR 
nnd  avail  hini:sclf  of  all  i-tlK-r  itii-iiri*  i>f  wjirdiii^'  olT  iii]iiri>>iir«  in- 
fliieucc-s  Ix-ing,  n-lrrix  iitirilxis,  liki-ly  ■■•  live  innf-iT  lliiin  hi-  whu  is 
compelled  to  toil  on  fi)r  liit^  daily  brt-uil. 

In  conclusion  may  In-  i|in.t<->l  llm-lifird'r  r-rnpliaiic  stntr-meni 
concerning  cusc*  cf  myoi'iiriliid  <liwa-i-;  "  Tlicir  rvi>hni<in  h 
hitcnt,  their  U-giiiiuiip.>  iii-iili>>ii^,  their  I'dur'i-  iiiir'>\vsnial.  ihfir 
progress  interrujitml.  their  vi-i-i-ral  (-oiiJidicalionii  varliiiis,  and 
thi'tr  <'xj)lnsi<.ii-<  nf  I'lir-liai"  itisnHi<-ifni'y  art-  sudden." 

Treatment. — ^This  niii>i  In-  i'iin>t(l(-i'<-d  tir*!  with  n-iiiinl  to 
presi-rvniiiiTi  nf  i-ariliiii'  '■ninj.eTeni'i',  iiud  sd'und  willi  ri'fcriiu'c  1u 
the  atafie  in  wliidi  hcavt-jHiwer  is  cither  shmviii;;;  sij;n.->  •>{  t'ailiiri.- 
or  has  actuiilly  Ih-ch  Inst — prnii'iiiin'cil  i-anliaf  iii-iitli<-ii-iii'y. 
JlitlicHi  aid  is  not  :ioiif;iit  ><■  Inny  a.-,  iln-  iiiyuninliiiiii  is  iidi'i|iiati', 
nnd  if  the  discovery  of  hy]iprlriipliy  is  made,  it  is  only  by  amdent. 
When,  however,  sm-li  diseuvery  is  niiide,  it  slionlil  !«■  the  physi- 
cian's iluly  111  call  till-  puricnt'-.  uttcntioii  \<,  ihc  diui;;(rfl  lliri-alcn- 
ing  him  iu  rlic  ftitnrc  aud  In  Amw  liim  how  his  Imliils  of  ]ifi.>  uro 
likely  to  affect  liis  heart. 

The  maimgi'TKeiit  is  now  alons;  the  line  of  prevention  ;  pallf.-iif-s 
who  habitually  tat  <jr  drink  luo  niiidi  must  biivc  the  evils  of  yliit- 
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tony  fxjilaiiieil  lo  tlit-iii,  iitid  W'  jmi  iii«m  a  did  that  will  not  over- 
tnx  kiilin-yw,  vi-srti'l.t,  mill  licnrt.  The  man  who  tnkw  liltlo  or  no 
cxorcJBe,  and  is  too  rapidly  gaining  weight,  niiist  be  Bent  to  the 
|!;;)-mniii^iiiiii  to  Ik-  piil  in  iraiuiug,  or  must  be  mttdo  to  walk  more 
mill   riih'  \wri. 

If  vessels  are  aound  and  heart  still  competent  there  is  noth- 
inji  belter  for  such  jinlii'iita  than  moderate  bicycling,  tennis,  ball- 
piayinp,  ete.  If  siicli  sports  are  thoupht  too  vigorous,  there  i» 
golf,  which  it  iin  ideal  form  of  cxercifio,  since  it  trains  the  eves 
and  miiBcles  without  subjecting  weak  organs  to  undue  strain. 
Thosp  with  cnrpiilftil.  tlidiby  nbdnnien  »re  inucli  bi-iieilteil  by  n 
cour!<c  of  riiiissntic  tiiui  Swedish  iiiuvements.  The  processes  of 
digestion  and  asitiniilalion  are  improved,  and  constipation,  if 
prt'Kciit,  in  pcncriilly  corrected. 

Oonly  individiiiiic  or  persons  suffering  from  defe(;tive  excre- 
tion iit'liiiHy  liei'ive  benelit  fri>ni  a  aenii-M'cckly  or  a  weekly  Turk- 
ish huth.  TliiN  lint  iiiily  inoi'fiises  4.'liitiinailon,  but  les^utt  blood- 
pressure.  Tlii^i  ••eeiiis  espei'ially  beneficial  to  |K'rsons  addicte<l  to 
the  abuM'  nf  ideohuj  jitid  Inbaeeo,  If  the  eause  of  the  hyi>ertrophy 
in  net  ]iri'\eiiliilih'.  >>r  if  viiseuliir  and  renal  changes  are  pro- 
nouneeil,  llieii  palieiil!*  sliould  be  frankly  informed  of  their  con- 
ditii'ii.  ami  wiirni-d  :)^aiiisl  undue  mnacnlar  effort,  or  whatever 
limy  serve  a^  an  additional  ainl  iiniieees>Hry  slrain  to  the  heurt- 
iiiu^ele.  ArSri:d  and  kidney  ilisease  call  for  still  greater  strict- 
ness ill  the  malii'r  of  diet. 

A  liiiihly  niiro;:i'nnii^  dietary  iiften  serves  to  intensify  the 
aiivHily  (<\i»ting  lii^Ii  arterial  leiisitm.  while  &  vegetarian  diet,  or 
one  liorderiuH  iliereon,  lowers  blin«t]iresinre. 

Ilii:eMi\e  dit^ttirlMiiee  and  eonsii]iaTion  must,  if  possible,  bo 
enri'iviiil,  nince  ilie\  not  onlv  iiiert'a<e  arterial  tension,  but  niav 
pi'odiii'i*  piilpitiiiion  .ind  inienniileiu-c.  wbich,  if  allowed  to  go  on, 
1101%  nlii)iinii<l%  impair  ibe  inn-j;riiy  of  ibe  lieart-miiscle,  wbich 
in  this  Map-  it  i^  onr  aim  to  pr*»ervv. 

l'itr«liiii'  Ionic*,  e^ixviiitly  di^iiali^.  arc  not  needed  at  this 
lime,  and  if  adntini*len>.l  aw  likely  t.>  do  hanii.  Our  attention 
i«  io  W  rtildn-s«e.l  not  \.t  ih,-  bojirt  itwlf.  but  to  its  protection  from 
nU  injnriono  intliiemv-. 

Unlvw  imitmtl  nonitdi  by  *eveiv  heart-sirain,  signs  of  inade> 
•ey  bcyin  lt»  dtvlaM-  themx'tvti^  (>lowly  and  At  first  very  insidi- 
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mtelT,  BO  tlut  ibe  mana^iH-Di  mav  br  mhI  lo  paw  itlmwl  imprr- 
cfpttblv  into  iIk'  in-atnwnl  pf  *ym[>t««ii*  liiivcllv  .im-  ti»: 

t'&mm^nrin^  Ijoss  of  lleaiifxmrrr. — AiiniOf:  ilw  rarlioi^  »ip)# 
ofthUaorooiIsiafn-an'apt  IoLn.- tjichx'cariliaitm)  ]talpitai»<>ii.  TbfW 
srr  Dot  to  i»  I(iok<i)  u[>oti  a.-<  lU'lifatt-Mi?  <if  csn'w.ivo  li\i>frtn>|4iv, 
f<ir  such  a  ihinjc  d<xi  not  exUl.  TI)py  are  ibp  parli<*t  lukm  thai 
tbc  orpm  is  Ix^nninp  to  liiitl  ii»  wurk  kxi  1m«v_v.  Tbi-n<fitrr, 
Dolliing  U  morf  [loriiioiou^  ilian  u>  attenipi  10  (\tnln^)  ibo^  s^iup* 
toms  bv  aconite  or  veratnun  viridc,  wbich  an*  [x^wxt^hI  carvliao 
depressors. 

DigitolU  atici  stropbiintbus  «n>  tikfwiM*  niA  tn  lie  always  ptv- 
ficribed  for  aiiackB  of  palpiiaii-tn  or  for  taoliyoanlia  iinii)  after 
nn  Httfiiipt  bii!^  lufii  iiiailf  !<>  <iiMVvir  and  rciiuivc  |)ii#»tbli*  *lH^^.^'* 
of  irriiaiimi  atxi  iiuTcai*^!  pi>ri|>ti4'riil  i>')*isinmv. 

In  rpy  experiPiicf  a  too  rapiil  or  vinU'iil  aotioii  »v(  (bo  boar! 
in  this  eiAgt-  iimy  U*  (Iiic  ro  ■lifrcj'tivf  ilis.i«ii'rs.  isiti^ti)>aiii>ti,  or 
faulty  excrerion,  which  aiigiiiciit  arterial  iciision.  hikI  hfiuf  nfti'ti 
subside  wirb  tlu-  rtiiu-val  nf  the  ciiiiso.  To  this  fiui  I  liiul  wry 
aaiisfaclor^'  a  periodic  Ac^e  of  ralomc-l  or  a  bbic  {liU,  foUowisI 
next  morning  by  an  niM-riciiI  wattT, 

It  is  also  nwc!',-iii rv  hi  thi-si-  cnnvi  to  rc^tni-t  thi'  illt't  by  onl- 
ting  out  reil  mpiit^  and  liniiiiii^  tbi>  lulakc  of  watiT  or  ollii-r  tbiidx 
at  meal-liine.  The  foriiu-r  niisi-  juilsi -li'iision  l>y  iii<':iiis  of  ihrir 
i'xlruclivi-»,  ivhilc  l\i>-  lalliT  ilinti'inl  lln-  -Ii-toiii'Ii  und  jil"loiiiiiii(l 
vessel  H. 

Should  blood-|>re(ieiirc  Clill  Iw  ton  liinb.  il  iiiiiy  \»-  ri-duccrl  by 
Otii:  of  llic  tiilril''--.  or  ji  ])ola.-h  nuIi.  'I'hrri'  ^niiiiri  ..f  |iiihi.—^iiiiii 
iodide  niHy  lie  •I'tvtii  niter  iijeiilc  in  I'^'si-m-r  of  |ii'|isiii  Miih-mt  dis- 
turbing the  8toniui.'!i.  or  iiitroplyi'i'rin,  -jjj  nf  a  ^Tuin.  imiy  lio 
given  every  three  hoiir^.  Kryliir"!  i?  ^naid  to  !»■  nion-  Itisliii;:  In 
its  effects  nn  the  arlt-riolt^,  but  ihiii  iiclvaiilap-  Iijm  iml  ^('ciiii'il  In 
me  sufficient  ti-  conipen^iate  for  iln  irn-iitly  inrrcii'i'd  cont. 

Shonld  aiieli  ireiiliin'iit  fail  1 irilri^l  I'nnliiic  iiclion,  llien  it  ie 

Well  to  rcNort  lo  di;;iliili-'  nr  idHiil  n-iiii-ilif.*,     Tliey  uiiiy  hi-  ijiven 
ill  oonjiinrlion  wiili  ii'mi.  a^-l■lliMll^  acid,  i-r  .'Iryfbniiie. 

Gentle  cxerciw  i«  now  very  bim  lici;!!  liy  it-,  aetimi  mi  ihn 
heart  und  vascular  sy-ii-m. 

It  causes  (JiJHliilioii  of  ihc  inliThin^'-iihii'  iirterioli-^.  iironifiles 
venous  llo»',  aud  llius  tenda  lu  rv^turu  i-ircidatory  ei]iiililiriuiiij  ro- 
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moves  \vaj*te  prodiitts  tvuiu  the  tiaHU«B,  and  flushes  the  hpart-muscle 
wirli  frcslilv  nxvficnalc'il  blood.  Tliis  f\|il«in8  why  ])Ulii'iH»  who 
feel  pnccortlial  oiijm-ssioii  ujion  alarting  out  for  a  walk  often  ex- 
IiLTH-iiiM-  H  scrirti-  iif  I'fliff  anil  well-being  after  their  exercisG  has 
"  wiiMiicd  iliriii  iiji,"  lis  lli('_v  say. 

Gentle  pedcistriim  ext-n-ise  is  to  be  reoomiiiended,  therefore,  in 
this  Blap'  <.<i  coiiinu-iK'iiifir  cnriliuc  incoinjictencfj  but  under  certain 
rustriftiiiMS.  I'aticiits  must  be  i-iuitioued  to  begin  their  widk  lit  u 
slow  pace,  and  lo  inercafc  tbcir  sjM't-d  only  aa  tliey  find  exerfisc 
and  briralbiiif;  j,'r>nv  cjisit-r.  Walking  against  a  cold  or  strong 
wind  is  vi.-rv  Ii'yin,i:,  and  uti  stu'b  dnys  tliey  should  walk  with  and 
not  in  tlic  faei'  «f  f^ncli  wind.  The  etirryiug  of  heiivy  [mretds  is  to 
be  fnrbiililen,  innl  iIk'  restraint  of  trunk  or  limbs  hy  tight  clothing 
i^  Jnadrni.isiblc. 

Tlie  ascent  of  stairs  and  bills  is  fraught  wilh  duiigt^r  to  the 
failing  beart,  and  slmuld  lie  avoided.  Oerlel's  ])lan  of  hill-eliinb- 
ing  is  to  lie  advised  only  for  patients  whose  hearts  still  retain  a 
fair  Tiu-iisure  nf  tlieir  intei;rity  and  wbnsp  jud.ginent  can  bo  relied 
n]iiin.  The  prineipk'  nnderlying  this  mode  iif  treatment  euugists 
in  the  aseeiil  of  penile  ineliiie.s  iit  a  rate  of  speed  thai  d<K>s  uot 
eause  ilyspnu-a  or  jialpitation.  Only  when  Hiich  aeelivity  can  lie 
siiriiioiiiited  with  ease  is  a  stei'per  grade  to  lie  allowed.  If  bill- 
I'liniliiiig  in  dune  sn  iis  not  to  iieeariiiiti  ri-spiriitury  or  eirenhilory 
enibavrasBinent.  ilie  lieari-wall^  are  gnidually  atrcngtlieued  and  a 
tendern-y  In  'lihitntiiin  i- ovi-ri'iiiiir.  This  forni  of  e.Noreise  requires 
exeelleni  judgment  nn  the  ])url  of  the  juitii'iil  lest  lie  overdo,  and 
on  the  part  of  the  physifian  in  the  selection  of  suitable  cases. 

Another  kind  of  eardiae  exercise  not  n]>cn  to  the  same  objec- 
tion, iiiid  siiiieil  III  a  larger  nuiidici-  i>f  ruM-n  beeausos  its  elTeets 
can  be  umre  ai'enriitely  giiugeil,  are  ibe  "resistance  exerei.'ies," 
wliieli  iMii-  dewribcil  in  detail  in  the  chapter  devoted  lo  Treal- 
nicnl  ttf  Yalvnbir  I'isi-asc.  If  golf  i*  permitted  to  pnticnts  in  this 
stage  nf  detieieiii  eanliae  power  it  sliniild  lip  reslrietrti  to  put- 
ting, or  at  most  tu  the  playing  of  a  limited  number  of  holea. 
Whiiiever  the  form  of  oiildoor  CNcreise  allowe<i,  the  following 
reslrletii-ns  slu-uld  In-  imp'^ed:  \/l)  I'atii-nts  must  not  exer- 
cise iniuK'diately  iifier  eating,  the  length  of  time  devoted  to 
rt'st  being  deiiinuine>l  by  the  degree  of  cardiac  weakness.  In 
most  easfg  palieiits  should  remain  ipiiot  for  at  least  an  hour,  and 
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wbrn  the  lipurt  is  fwblc  Fratntzcl  doca  not  allow  exorcise  before 
lliree  or  four  hours  iifti^c  u  nifal.  12)  Walking  or  other  exercise 
should  not  be  indulged  in  tu  ihe  point  nf  fatiyiie.  In  tiimie  cases 
iiuioed  it  should  be  for  only  a  sliort  i«rio(l,  se\'ernl  times  repeated 
during  the  diiv.  (3)  In  cases  ahuwing  ilccided  iniliciitions  of  a 
threatened  loss  of  a(lp(]uiicy,  rr-st  in  a  recnnilR'iit  posture  tnnst  lie 
insisted  on  at  the  elose  of  exereise. 

Ai  our  aim  at  this  time  is  to  prevent  the  heart  from  becoming 
still  more  taxed  in  ils  hil">Mr?,  an'l  hliH«I-]U'e^Mure  is  inerciiseil  hy 
hearty  feeding,  il  is  iiwessury  to  re.-itrii'l  the  iliel,  h  is  ijuanliiy 
even  mure  Ihiin  <piidity  thul  is  liiirinful,  and  hence  patients  should 
be  told  to  eat  lightly.  T<«'  much  liipiid  riii^ej*  bliiod-pri'ssuro  in 
the  ahdoniinol  vesisels,  iind  tlicrrf..re  !l  is  well  tu  rcstriet  it  to  S 
or  at  most  10  ouuceM  widi  eiich  niciil.  .Mi-olirdic  dtiniiilants,  if 
jteniiitted  at  all,  must  Ix*  in  the  form  of  ii  liclit.  dry  wine,  or  still 
l>etler  of  a  inudieum  "f  whisky.  Inrftely  dilulrd  with  water.  To- 
bacco is  to  lie  alJoHi-'l  in  greia  ni'idiTiHioii.  a  smiill  lijrht  cifiar  or 
a  single  pij>efnl  of  niild  lnliiii-i'ii  jifter  rueiils,  llnehitril,  Fnirnt- 
rel,  Krehl,  and  others  are  very  strenuouii  in  llieir  opjtusititiu  to 
strong  Hiiviina  cigars  on  the  Kf'niiid  that  (hey  an.i-tni'nt  nrlcrial 
tension,  and  t^tate  that  inuiiy  inidilje-iigi-d  men  with  weak  hearts 
find  out  for  themselves  ihiit  they  are  oliligcd  to  stibstitute  mild 
domestic  cigars  fi.r  the  heavy  Havana  onefl  to  which  lliey  have 
bi-en  accustomc'l. 

Excesses  <'f  nil  kinds  are  iiijnri'in.".  and  iheso  patients  are  to 
be  warned  against  the  liaruifid  effect  of  freipient  sc.vnal  indnl- 
genee.  Indeetl,  the  |iriiieiplc  tluil  nin-1  gnvi-rn  llie  dally  life  of 
thi'sc  individuals  is  uiuderutiun  in  idl  things.  If  patients  give  due 
heed  to  the  doctor'.*  nilmonitioiis  tlicy  may  succeed  in  hoMing  their 
hearts  in  xfnlu  quo  for  a  cunsiilerable  time.  Unfortunately,  how- 
ever, the  tendency  of  myociirilini  clccay  \<  duwnwai'd,  jinil  hence 
we  are  called  mi,  wiou  '>r  late,  tn  iri^litiile  active  Irealirii'iiC  for  tlm 
relief  of  symptoms  which  mark  the  arrival  of  the  third  .stage. 

Cardiac  Iticonijtrlnirr  I'roti'juiifcd. — -Vcnou:"  and  visceral 
cougcstiim  now  hfgiri.i  lo  iiiatiifest  it.'i'lf,  ami  caHs  for  the  more 
vigorous  and  freiptem  use  of  cathartic  remedicf.  It  is  also  gen- 
erally necessary  to  resort  lo  curdiae  tonics,  sind  of  these  digitalis 
heads  the  list.  allli(niL"li  stni]p|(:inlliii«,  »parlciii,  cuiiviilliiriii.  ad-mis 
veraalie,  and  cafftini;  are  all  iweful.     Whtnever  digital);*  is  admin- 
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ifltered  to  a  puticiit.  wlm  exliiliils  high  pulse-tension,  particularly  i 
thi*  difjK'iids  (111  arterial  thickening,  it  should  ulwayr;  bo  given  in 
cnnjunetioD  with  an  iodide-  iiull  or  iiilmglycerin  Uj  (rount^rnct  it» 
effect  oil  iho  artcri()le».  So  long  as  cardiac  veakiieas  it)  not  ex- 
trcTni-  llie  dose  of  digitalis  may  be  eniull,  10  drops  of  a  fat-free 
lineliire  thrice  daily,  or  15  flrops  evvry  twelve  hours.  Oiv«*n  in 
this  way  it  may  be  continued  for  weeks  or  even  monthn  witlimit 
lo^injr  its  effect  or  exhibiting  Its  cumulntivo  action.  In  more  than 
one  instance  of  myocardial  iiiudiH]uacy  with  stiff  «rt«ri<-«  ]  have 
scon  striking  results  follow  the  prolonged  use  of  strojihanthvm. 
It  i»  »t)nietiine3  well  to  combine  these  two  remedies,  a  few  drops  of 
each  being  taken  at  a  dose.  Spnrtcin  sulphate  i«  highly  recom- 
mended  by  the  French  when  the  jiulse  is  irregular,  but  although 
I  have  tried  it  repeatedly  I  have  never  been  able  to  satisfy  myself 
of  it*  beneficial  effect  or  ailvantagc  over  digitalis 

Strychnine  is  so  indi3]Km!*able  a  heart-tonic  that  T  believe  it 
should  l>p  taken  by  this  class  of  eardiopatha  as  regularly  as  is  their 
food.  A  fortieth  or  even  u  thirtieth  of  a  grain  three  times  a 
day  i.^  nut  nl  iili  tim  much  for  tlio  nveragt>  patient. 

The  one  form  of  treatment  from  which  I  have  seen  patieata 
with  myocardial  insufHoivncy  derive  most  bi'rticfil  an-  the  natuml 
or  artificial  Xanbeim  baths  (;4ce  page  4C6).  They  should  be  com- 
bined with  resistance  exercises.  In  my  opinion  this  form  of  treat- 
ment is  [larlieuhirly  adapted  to  this  class  of  cardiopathy  and  I 
have  rarely  seen  a  case  of  dilated  byj'tertropby  which  has  not  been 
improved  by  its  judicious  employment,  I  recall  a  typical  example 
of  this  form  of  boart-discase  in  a  medical  man  of  fortv-foiir,  who 
began  to  uianifeat  .^yinptom^  of  Threatening  dilatation.  IHs  area 
of  absolute  cardiac  diilneaa  wa-s  greatly  increased,  particularly  to 
the  left,  and  itnything  more;  than  moderate  exercise  occasioned  a 
very  considerable  degree  of  discomfort.  Sis  weeks  of  batlis  com- 
pletely restored  the  heart's  power,  «nd  althougli  five  yc«r»  have 
now  elai>sed,  the  doctor  is  still  able  to  attend  to  the  dnties  of  a 
large  and  exacting  i)ractiee.  His  professional  calls  have  required 
him  to  daily  climb  many  Higbts  of  stairs,  biuI  nlthongh  unwonted 
exertion  still  calls  forth  some  degree  of  breathlessnesa,  he  has,  by 
keeping  down  bis  pulse-tension  through  a  somewhat  restricted  diet 
and  an  occasional  purgative,  never  again  displayed  the  samo 
threatening  symptomii.     The  last  time  I  heard  from  him  he  had 
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tAb«n  to  a  bicycle,  ami  bv  careful  riiling  siipcpoded  in  still  further 
strengthening  his  heart.  At  the  dose  of  his  course  of  haths  ah.to- 
lute  iJuliifss  hiid  retitrucd  tu  iiuniiiil,  iirid  tbo  rflnlive  become 
inaiiiffstly  reduced,  ile  weighed  over  200  pouiuU,  and  of  course 
Btill  has  a  L-ouBidcrable  degree  of  cardiac  hypertrophy.  In  the 
summer  of  IfSStJl  1  trcatird  by  moans  of  baths  and  resistance  exor- 
cise* two  middle-aged  gentlemen,  each  with  ciiurmous  hyper- 
trophy. The  symptom  chiefly  complained  of  by  one  was  great 
pni-C'irdial  opprc^^ion,  amounting  almost  to  what  Gairdiier  would 
call  "  itii'j'mn  "hie  thlori;,"  wlienover  walking  was  attcmplcd  ubout 
an  hour  after  meals.  Ili.i  ]mhv  waa  slow  and  tenjrie,  and  his  heart 
enormously  enlarged.  At  tlie  end  of  trealnient  the  heart  was  not 
much  reduc<;il  in  rii/c,  but  ihe  rounds  were  nuinifestly  stronger, 
and  the  pnlse  had  Iweome  fnller,  stronger,  and  slightly  more  rapid. 
1I«  then  passed  a  month  at  his  stmimer  cottage,  where  he  dally 
indulged  in  light  eariK-titoring.  and  wa»  able  lo  ascend  the  sandy 
hill  on  which  his  home  stood  without  exjwriencing  the  former 
discomfort.  A  very  restricted  diet  and  tlic  daily  use  of  small 
doses  of  the  tincture  of  stropliauihus  and  iodide  of  sodiuin  have 
been  rewarded  by  eontiniiecl  iinproveinent.  The  second  patient 
also  derived  much  benefit  from  the  baths  and  exercises,  although, 
M  in  the  preceding  cn*i*,  the  area  of  deei>TiieMted  cnrdiac  dulriess 
did  not  beefjnifi  pernmnently  diminished.  I  was  frequently  able 
to  determine  a  reduction  in  the  sIkc  of  the  heart  following  a  bath, 
and  he  always  experienced  a  sense  of  wi'lMwing  and  lightness  in 
the  che^it.  In  this  case  tlicre  wa.4  a  very  obstinate  indigestion,  and 
the  urine  always  contained  an  excess  of  solids,  although  it  never 
sliow(Ki  albumin  or  casts.  XIU  pnlsi-  was  for  the  most  part  irregu- 
lar and  intermittent,  seeming  to  be  governed  in  this  respect  by  the 
intestinal  indigestion,  for  every  time  his  digestive  disturbance 
became  aggravated  hie  pulse  grow  more  irregular.  He  was  subse- 
qnently  induced  to  fake  a  eourw  of  massage  and  Swedish  gymnas- 
tics, with  the  result  that  not  only  did  his  corpulent  abilonien  bo- 
eomc  greatly  reduced  in  slxe,  but  his  <Iigestioii  iuipmved,  his  pulse 
became  regular  for  day*  together,  and  he  said  he  felt  as  well  as  he 
ever  did  in  his  life.  The  heart,  however,  still  showed  great  en- 
laigcmeut. 

In  both  these  cases  n  change  of  habit  as  to  food  and  exer- 
cise lowered  blood -pressure,  treatment  of  the  heart  restored  its 
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con  I  jict  cmrr,  unil  lliruulenin^  dilslation  vras  iiTorli-d.  I  t^lioiild  add 
tliiil  fdl  thcw  rlirci-  [>iilu-iit.->  cuiiiiiniiMl  rlieir  profc^eioiial  and  him- 
ui-r^n  iliiticB  wliilo  iiiidi-rgiiiiig  trealmcnl. 

In  iinMt  ['iiM's  tliiit  Iiiivc  rciu-lii-'l  llii«  Mage  restoration  of  hotirt- 
ji'iwcr  in  nut  nf  ilic  i|iic:4ti'iii.  'I'lic  |)ri>l>I(^iii  runf routing  the  pliysi- 
I'liiii  in  liiivv  III  rclj(>VG  symptoms  and  poeliKiiie  the  final  cataa- 
l.i'iiplir.  III  8iLcli,  cxcrdw  is  likcl_v  to  ilo  liiinii  instead  of  good, 
mill  yet  iiiv  ('NpiTii'm-c  liiiN  (.■"iiviiurd  mo  llial  liariii  is  alsn  lilcoly 
t(i  rct«nlt  fniin  n  Ion  rigid  eiifnrccniciit  o{  rest.  If  the  breakdown 
JM  i'iiiii|il('li',  llii<  HiilTcrci'  iiijiy  lie  forced  to  n'limin  in  bed  or  his 
ciisy  rliiiir.  If  lliiiij;^  Imvc  iinl  vciu'licil  tliis  \iaM,  T  Ixdievo  it  is 
liiiili'i-  111  iillinv  ilic  iiiialiil  I"  move  ipiicllv  hIhuU  biw  room  that 
vcTiiiiis  ciri-uliili'iii  [iiiiv  lie  iiidi'd  by  niusralnr  contraction  and  the 
di'('|H-iirtl  n'Hptt'iiliiiii  i'(iiis('i|iii'iil  ii])!!!!  rlii^  oxeri-'ise.  In  some  in- 
uliuiccf  vfimtirt  i-iri'iilalinii  iiiav  lie-  assislcd  by  gentle  massage,  and 
I'll I'l- fully  coniliuU'il  rrsisinni't-  exercises  may.  by  diluting  the 
iirti-riulv,  iiiiil  [Jnir-  llii.-^iiiii::  ilie  itiiiiH-lcH,  lirip  to  unload  the  tyver- 
ili-sli'mlnl  lieiirl. 

IJiiiiiberf;  iiiul  l-'riteiit/il  are  bulh  I'lnpliatic  conceriiing  the  in- 
jury i>f  loii  ^Irii'lly  etifiin'iil  nrnt  in  chronic  myocanlilis,  and  cx]x,- 
rieiiei-  bii~  i"iiin  ineid  ine  nf  rhc  A<iitidiies.4  of  their  advice.  In  the 
ciirliiT  yi'Hi-*  t'(  iiiv  |irii>-i ii-<'  I  iim-i|  Ii>  consider  prc>lonpc?J  riMt  indi- 
eitleil  ill  nil  c«M'^  of  cmiliiu'  invompcti'ncc  from  wbalever  cjinw, 
bill  I  nliiiiiitii'l>  found  ihiil  dih-rty  imliviilnalii,  who  were  m>t 
*iilTeriiii:  from  ^iiKiibir  divii'e.  showed  »in  acwlcralion  of  iheir 
ilouiiwiird  e.'iir>e  when  ilicy  were  dciiit>l  «U  cxervi**'  Htui  kept  rig- 
orously in  Uti. 

'I'lu'  Mi9:riivjiti»n  of  ^cyiiiptonis  iliiis  n'suliing  is  attributed  by 
Ki'UtlvR:  ti<  the  encr\alini:  i-tTivis  of  inaction,  ttu'  satne  as  is  ob- 
».'rn>i  ill  till-  \-A**-  of  tliv  vohini.iry  niU!H'Us  ijum  disuse.  The 
siiiitc  tiling  i>  olvM<nt>l  in  |>rvvi«>ii>i|y  iM^nhbr  fN'r^ins  who  are 
iJ'lw^l  lo  n-n>iiin  in  l*<i!  h  loiij  lim*-,  frvnti  om*  catu«'  or  aimlhcr; 
wbiti  »ft.**n  ivnmm>l  !■» i»t  ny  they  not  .mly  tiiKl  their  legs  weak, 
t>ut  ihc  tirsl  «iic»)i4  «t  ttjillin^  pn^tluv^vi  ^lijctii  shortness  of  breath 
and  Mwk-rattun  nf  tV>f  ]>uW.  Vh\»  cKpUnathw  »  in  MvonlaDra 
with  tbal  fiiu-n  \-\  YrM-Mtv\,  j>i>.l  is  doubtless  <»>r»rt  »o  far  a»  it 
|>>e*.  Xn  ltd-  i-ttH*  of  *  di'te\-tH-raii>v  lK^»^;.  there  is  anotber  naaon 
wkieh  1  think  h>Jd«  ov4  XVhrn  «  )«aiteni  mnain*  qnieC  ia  • 
rtwwWtil  |vy>itix«  ihc  traiHw  <:ttvuUi>.«i  t«  Jeprire«l  of  two  fae- 
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lora  of  prcat  importance  !ii  its  maintenatipp,  Tliosp  are  mnsrular 
effort  anil  (lw|H'iic(i  rcjpiriilioii,  Mn?«'iilar  nuilriiclinti  aiilcil  hy 
tlu-  vctii)ii.->  valvo?!  4'xi>ri!<  a  ]iiJiri|)ii)^  iicrinn  mi  llic  v<-iiuui«  oiirruiit, 
and  also  tlip  flow  witliin  the  abcurbfiit'i.  Abulibb  tlie  use  of  the 
muiH'k^  and  yuii  ri-inovc  utiit  of  llii-  wi'llkimwii  caiifrcs  of  venoiw 
<■  inn  I  111  I  ion.  Furlliprinorc,  with  rest  in  IjciI  tin-  |mlirnt  In-ciithM 
mor*"  filowlv  anil  sniHTliciallv,  ami  luncc  bluod  is  li-^^  rajiiillv  iispi- 
rulitl  uul  of  rhc  ifrt'iit  vviittt  iiit>>  ilic  ri^ht  heart,  mul  a  hicoikI 
iiti|HirIn]iI  fiu'Inr  in  inainliiiniii^'  ii-rmns  |l<>w  [.-<  i]iiriiMi.-<lir<l. 

The  work  "f  mainiaiiiiiij,'  tin-  i-iri-iihili'ui  nnw  ilt-volvt-s  u|iitn 
the  hoart  even  inoro  limn  iiniK-r  normal  cunililinns.  Il  must  con- 
tract more  |M>w(-rfiili_v  tliiii  ii»  rlrivinji  fun'r"  niiiy  be  felt  tlinmjib- 
oiil  the  entire  circle  jiMi]i('Ilin;;  ihi-  blood  ouWiird  in  flic  veins.  In 
ihiisv  cases  in  wliicli  brnitlili--snc-)i  mi  I'tTnrI  i«i  ii  |irnnniinci'd  fi-a- 
liire  absolute  rest  for  ii  tiini'  imiv  bi-  U'ncficiul,  Iml  H  irlll  in't  ilo 
to  U{  thexe  piitlrnls  rrnmiti  <iuirt  fur  loo  Iniuj  ii  [irrifiil. 

Tile  lieHrt-]itM«-Ie  i»  weak,  iiml  cjiiinot  be  h't't  fur  [no  lun^  " 
thne  to  eope  nniiided  with  tbe  IiiIhuii-  of  iiiiiiiitiiiiilti^  iidriptnli! 
bl("jiI-How.  Insli'iiil.  llierefore,  of  cnMiidi-ti-  re?.l,  il  i»  better  that 
ibe  pby*ii-id  n-|"i.c  be  iiilcrni|it<'d  b_v  -Imrl  |ifrii"ls  of  pintle  rwv- 
cise.     'I'bis  bist,  iii'Wi-vcr,  i>  I"  br  s'l'irlh/  vkhI nill--il.     Tbe  piiliciit 

tnuBt  only  be  alloweil  in  walk  iibcmt  bi<  r n.  or  iil  llie  mum<\  into 

tbo  adjoining  room,  rrider  iiir  cireiuiislaiices  is  lie  to  be  albiwed 
to  climb  .-stairs  imr  I"  walk  aboni  xomi  al'tir  a  meal.  Hr  niii^it  bo 
iniprciiscd  willi  tbr  ilan;:er  of  Jnmpiiii,'  up  Mulib'iilv  iiiid  nt  biirry- 
inp  iierocii  tbe  room.  If  vi-ry  weak,  utid  dy«pn<i-a  is  eonsidevable, 
lie  bad  better  lean  iijioti  iln-  :irin  of  ;iii  Miti-udaiii  wlnb-  lakin^  bi^ 
exercises. 

The  patient  slioitbj  also  nut  W-  nllnwoil  to  dross  himself  nn- 
aided,  anil  he  innr't  bi*  inwTrncied  not  [o  strain  at  niieliirition  or 
defecation,  since.  accorinriK  !•■  Smiinierbrodt,  straining  durinfj 
such  acts  raisfs  blonil-pn—iire  relb-sly.  and  Ine*  more  llian  once 
caused  suilden  dliist.ilii-  avrc-t  <if  tlir  left  veiilriele, 

If  niHUsape  is  einpbiM'd  il  niiisl.  nut  be  npjilied  In  llur  abdomen, 
nnlesa  very  ea1lfiml^ly,  >iiice  it  rniw-jt  bluod- [>ressnre.  Also,  if  re- 
sistance pxereises  form  n  pari  nf  ibe  manaiiemeni  at  tins  time, 
those  are  not  penni-^^ible  "bidi  constrict  llic  abdomen  or  nwessi- 
tate  tbe  elevation  of  tbe  armi*  In  a  b-vid  above  ilie  patient's  heiid, 
as  ibe^  nrc  likvlj'  ly  oeeusion  dyaimun  ami  do  burm. 
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In  tlift  matter  of  food,  it  ia  wpU  to  rorneiiiWr  that  tliew  pAti<>nt8 
require  n  rcUtivoly  small  aniomit  oi  nourislinient  on  account  of 
tlir  iMifiTi-cil  irmclivilv  c.f  llii'iv  livc's.  'I'lii-v  xhoiilil  cunsiinn*  »  lira- 
ilwl  i|ii;iiitily  of  lliiiilj,  siiKc  it  in  ati  vasy  matter  to  infjt-st  more 
than  fan  be  excreted  by  tlie  kidneys  because  of  congestion,  and 
only  sncli  an  nniotmt  i*  lo  be  nlUiwcd  ns  is  found  by  nctuul  trial 
to  |iroiniitc  llie  iviiul  fiiiii'lion,  Sjifcial  care  is  In  l>o  hail  in  order- 
ing; i^iicb  fluids  !Ts  do  lint  iiidncn  llatulent  distention  of  tlio  stomach 
and  liowcl;*,  and  wlu-n  lliis  oocursi  it  must  b«  rclieveii  by  carniina- 
tives  and  nit'diciiifc  thai  assisl  fophlc  ditrestion. 

Oi  ei|inil  ini|iiiilanci'  wilh  the  luwenlion  of  fermentative  indi- 
(!;cKtion  is  llm  i-orrtH-tion  of  eon^^lipatiim.  This  is  injurious  not 
only  bc'cauHc  It  ncecssitates  straining  at  stool,  but  also  on  account 
of  it'  nii^ini:  arli-rial  lilond-jirpssurc.  and  ihfreby  increasing  dys- 
jiri'i'ii,  jitid  iLc  llMl'ility  III  aitaelvH  of  angina  ]iect<>ris  and  cardiac 
a^ithnia.  Tin-  [laikiit  i^hould  iherefure  take  a  laxative  pill  at  bed- 
time, containing  «(iiilc  of  ihc  well-known  cnmbination!'  of  alo<.<«, 
ca^i'iira.  jiod(i]3liylliti.  rhubarb,  and  colwynth,  or  a  morning 
dnnijilil  of  ^onie  a|)eric-ui  water.  It  will  not  do  to  purge  these 
patients  re|iciiu-<l]y  and  violently,  sinec  there  is  danger  of  aug- 
ruiuiirit;  tin*  alnady  i--\i!*tiug  debility,  and  yel  a  considerablu 
d(^;n'i'  •'(  li('|iulic  enyorgemout  may  render  necessary  an  occaiiional 
jiharp  jiurgc. 

Having  ill  this  way  endeavoured  to  remove  or  lessen  the  van- 
oun  eondiii'iiis  which  uiiiy  embarrass  heart-action,  the  medical 
iidvi>er  >lioiild  Ticxi  turn  lii*  alti-iiiion  to  tho»e  therapeutic  nieaa- 
nri'S  wliicli  usually  atT-inl  a  i>rf>s|»cet  of  strengthening  the  beart- 
iiniM-le.  PigiliiliF'  i>  tin-  aL'cnt  u^iiisdly  employed  in  this  a.*  well  as 
■  ■ihir  fiii-hi-'  of  cardiae  debility.  It  >hould  Ijc  iirescrlbcd,  however, 
with  earc  and  judgment.  Tf  the  h^ari-nmsele  iii  greatly  damaged, 
it  ia  not  likely  lo  r<-<-p'ind  to  the  remedy,  which  will  ihon  exert 
itself  <-]iietly  nn  ihe  iiiteriole*.     Ilirough  contraction  of  the  latter 

Id l-pri-wnre  i»  riiii^cd.  -o  thiit  itisiead  i-f  strengthening  the  heart 

digitalis  may  neimdly  inor(>an>  its  lalwrnr.  If  given  in  sueh  a  caw, 
the  reuieily  »hiinld  he  iirpscrlbi-d  in  nioderale  doses.  5  or  10  droptf 
of  the  tiui-inre.  iwiec  nr  thrice  daily,  and  its  constricting  effecU  on 
the  vi-*jiclfi  should  lie  cnunicraeteil  by  nitroglycerin. 

In  eoroiniry  wlernsis  the  nature  of  the  degenerative  changes 
that  fake  ]dacc  in  the  heart  prceluJea  the  jtoiisibility  of  doing  any- 
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thing  iiioro  Omn  in  rt^Vifvo  .-^yingitniii^.  Tn  l1i(>  mo»t  anttc  mbnifm- 
tstioDS  of  the  (lisciiwo,  the  plnsician,  ivlin  han  Im'cu  liawtily  siirii- 
niutii-J,  is  iisiitillv  iii>k-  lu  <li>  iiu  more  ihuii  ulk-isl  llic  fiii-L  of  ilt^iilh. 
In  the  »oiiiewliat  IcHa  nciitcly  falal  casen  with  iiinnifc.tlnlion^  of 
profound  shock  Hthimlalion  is  urfitiitly  indifnlpil.  Tiiiio  ahmilil 
not  [k*  lost  hv  Ri-ii<Iiii^  f'lr  souk-  fiivuiiriu-  iJiiiiiiihirit.  Iml  ii-'c  «lioiilcl 
be  mnUe  nf  wlialcvi-r  is  u\  hiirul.  A  (iilili-l  nf  iiilri'^'lvi'i-riii,  willi 
which  every  phyeician  is  usually  providi-il,  inuy  Ijc  phuvil  ii|"pn 
the  tonpic;  iirxl  while  iiii  niii-inliiiii  fnlti,\v,»  (jiin  wiih  J  iiii  i.niiu'o 
of  wliinky  or  liramly,  iln!  physii-iiiii  nlimilil  Jiijirl.  UTiili-r  llii-  skin 
i  of  a  grain  of  ninrphint.'.  Twenty  ilrnjis  i.f  wpiritB  of  pani- 
phor,  or  j  a  dnu'lini  of  Hrnmiitic  spirits  of  niniiionia,  ]U'ii]HTly 
(lilutt^il,  IB  nlco  an  ('tficicnl  Hiimuluiit,  ntnl  may  In-  ri'iiciili'd  ul  iiilcr- 
Viils  of  twenty  niiniili-.  Mciinwliilr.  tiii'miIht-  i.f  ihc  fiiniily 
flhonhi  till  txitlii-H  wtlli  hilt  wijlcr  iiinl  phiri-  iln-ni  iiIkhiI  llic  limly 
and  iinilis  of  the  parieni.  who  is  ihcn  Ui  lie  wrii|i|"'d  in  lilankpta. 
A  hot  ba^  or  lH>tllc  -Imnlil  alsn  bt'  ]>1ai'('il  at  ihi'  ]iiiiriiniiinn. 

Hy  \\n-Ao  and  otluT  nii-iin!<  fvi-ry  alli'min.  is  io  In-  niad*-  to  restore 
the  failing  L-ircnlalion.  In  suTni-  rancs.  iinfortmiati'ly.  all  nffoi-ts 
are  nnaviiiJinL'.  Imt  >h'>n1<[  llir  piiiii-nl  rally  Minu'wlial.  sliTiinliilioii 
i*  tu  lie  oiiiiiniii'd  iri  >ii''li  i!<i-i"-  ;iiiii  iit  riin'li  inii'rviiU  iii  wil)  main- 
tain the  liPurt't*  Jii-ti-m.  If  ;if'ii-r  the  lajjw  nf  ii  few  hinirs  it  ho 
thnnght  belt  to  ailniiiii^ter  fund  to  tlie  patli'iil,  this  «lioiiliI  liG 
li[|iiid  and  lint,  as  ii  i-npfid  of  sunp  or  Imt  milk,  lo  wliii-li  the  am* 
nmniu,  whif^ky,  or  brandy  may  lie  addeij.  It  may  now  he  well  In 
ordi'r  dlrychiiiTie  hypnderniii'aJIy,  In  dosi-s  nf  ('i,  m'  ^^  „i  a  ;;riiin 
every  [w>i  or  three  limir-:  but  diuiliili.-,  sini|ili:iiill>ii-^.  iiml  ilie 
like  are  enntruinijieiiii-d  i.r  ari'  lo  In-  uiveti  i'aniii>ii«ly. 

If  the  initial  nyniplom  is  mi  jiltai-k  of  atiL'ina  | Ini'i-,  nilro- 

glytv-rin,  I  niinini,  nrid  |  of  a  grain  of  tiiorphini'  iimh-r  llie  .-ikin, 
will  probably  aff^ird  n-lief.  iiml  may  In-  rnllnwed  hy  Imt  wlii-ky, 
and  hot  applieiitiotiK  In  the  exlremilref-  ;inil  prieeonliMin.  the  siibM-- 
qiicnt  u»c  of  Minnihitits  iM-iiig  lefi  lo  ihe  ju.lgiiienr  of  llie  attend- 
ing pliysieian. 

In  sul'iiriifr  rnxrx.  whielj  rnn  their  cnnrsie  in  a  few  weeks,  or  at 
the  most  in  a  fe\s-  niotitb*,  the  scrioit*  (■liurip-s  which  the  Iicarl- 
miiKclR  lin»  nndcrjronc  |i]ace  flio  re^lnratioii  of  eompensfition  ont 
of  (he  qneslion.  liotli  the  ]i]iysieiiui  ami  piitlent  ninst  euneern 
thcinselvi'K  wilii  srn'li  iiieannre-i  us  |i-nd  l<i  iiiiike  (he  diiwiiward 
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career  as  slow  as  possible.  Whut  strength  Uir  heart  still  retains 
must  bo  carcfwllv  [in-wrvwl,  uinl  ull  luuiwvjriar^'  deiiianiJA  «ikhi 
it  ftturlionaly  avoided. 

The  niaimgt'nipnt  of  ehronic-  mecs  of  t'oronary  sclerosis  is  also 
largely  pn-vintivo  aiitl  sviii]itoiiiatic,  but  rbt-ro  is  oftfii  onougb  re- 
«Tv«  ]Miw(>r  left  in  the  organ  for  conaiderable  improvomenl  fol- 
lowing measures  ealculati-d  to  rcinatflte  tlie  IiOiirt-iinii«;I«  to  a  lim- 
itt'd  dfgrcf,  Excri'ise  ami  ilit-t  must  Ih"  governed  hy  rhe  same  ruW 
that  apply  to  the  more  severe  ciises,  alllioiiph  as  tijiic  progresses 
and  the  heart  nppeurs  to  f^Hin  stri-ii(;tli  tiioso  restrictions  do  not 
need  to  be  «o  rigoroiwly  enforec-d.  Tlie  patient  shoiil<t  l>e  made  to 
understand,  however,  that  upon  his  obedience  to  the  physician's  in- 
stnietions,  and  his  earc  in  avoiding  iinwine  etTorl  as  well  lis  ex- 
cesses in  eating  or  any  oilier  kind,  dejiends  his  hope  of  prolonging 
life.  In  such  eases  more  dep-nds  iii>on  habit  and  daily  routine 
than  upon  reuiodies.  It  is  often  interesting  to  ohsen'e  how  true  it 
is  that  thei^c  patients  can  only  learn  hy  personal  experience  the 
wisdom  which  their  physician  has  vainly  tried  to  teaeh  thvni. 
They  may  he  rept-atedly  and  emphatically  warned  against  infrac- 
tion of  niles  of  diet  and  exercise,  lest  they  thereby  bring  on  a 
paroxysm  of  angina  pectoris,  or  aggravate  the  alroady  existing 
dyspiion,  an<l  yet  so  soon  as  synijiloma  tlui)  sen"0  as  a  monitor 
have  become  lessened,  they  think  they  can  allow  themselves  more 
latitude  and  commit  some  indiscrc^tion. 

A  siK-ody  return  of  angina  or  cardiac  asthma  brings  them  to 
their  senses,  and  they  arc  again  ready  to  submit  to  any  restriction. 
The  going  and  coming  uf  these  patients  must  he  ordered  by  their 
medical  adviser,  who  therefore  should  keep  them  under  surveil- 
lance that  he  may  discover  early  signs  of  impending  trotible,  and 
take  prompt  action  accordingly. 

Attacks  of  cardiac  asfkvta  arc  moat  surely  and  quickly  allevi- 
ated by  hy|>oder]tiic  injections  of  J  of  a  grain  of  morphine 
combined  with  jits  "f  atropine.  A  prompt  effect  is  more  surely 
obtained  by  throwing  the  medicine  into  the  arm  in.stead  of  the 
K'g.  The  relief  thus  afforded  is  sometimes  almost  miraculous 
within  a  few  minutes,  the  patient  Wing  able  to  lie  down  and  fall 
into  «  refn-sliing  sitimbor.  In  the  less  severe  forms  of  cardiac 
asthma  the  administration  of  the  morphine  at  10  or  11  P.  m.  will 
often  carry  the  sufferer  through   tlic  night  without  one  of  his 
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intiti  ttteekA.  Tho  rcniPily  is  never  so  (-(fieieHtly  niiiiiiuUtered 
in  any  ittlier  way  an  mulcr  tlic  skin,  iiml  iIk'  iIdsc  slmiiM  be  as 
small  at  will  iiroiluw  llii-  ilt'sirtd  tirwl.  Tliis  will  runly  be  Icjsa 
than  I  of  u  grain,  wbli>li  ilrfso  slioulil  be  ailiiuni^tereil  nightly  with- 
out increase.  Slionlit  it  Ik?  tlmufilit  best  for  any  reason  to  with- 
hold this  remedy,  ilien  iiisdinnia  riiiiy  K-  civerciniii-  by  parnlJe- 
hyde,  ehluralaiuido,  and  bmiuiiic  I<i^etber,  nr  by  iiiil{ilii>nal. 

The  troatment  of  eardiae  iiHtlunit  is  of  a  neeessity  that  of  the 
jmroxyiini  and  iln-  [ir'ifiTii.iTi  .if  ibi-  imrimt  a^jiiii.-'t  inflnniei-H 
which  may  iireci|)imu-  :in  miaek.  If  t'ulinbeinis  expbuiatioii  of 
its  mode  of  production  u  t-urreet — namely,  ihat  it  ia  ihc  result  of 
temjicirary  inerease  iif  Icfl-veiili-iele  weiiknewH,  in  conm'qni'riec  of 
which  its  sVBtoies  are  rehilively  feebler  than  those  of  the  right — 
then  efforts  miint  be  dirci-U-d  to  tin-  |inHi'i'tion  >if  llie  ilcpeneraled 
left  heart  agaiiisi  I'tmdlticnis  whieli  by  mining  ni'terial  tension 
tend  to  nver[i"\v(T  tin-  left  vi'iili'irle.  Ithiod-lin-shnre  niiiy  be  In- 
juriously raised  by  llie  liori>;onTii]  [nisiiion  id  sli-i.'|i  wilboul  other 
factors,  and  the  Hnjriiienljiii'ni  nf  [HTiphcral  resistance  lluis  in- 
duced aerves  to  overstrain  this  rehilively  tim  weak  portion  of  tho 
lie&rt.  We  cannot  alwp]i''h  (lie  m-ed  for  sleiji.  Tior  can  Ibe  patient 
W  reipiireil  to  [lu^^  lii*  nis;lit--i  in  un  easy  cbair,  lint  wo  eaii  j^iiai'd 
him  against  othiT  burntfiil  inlbienecs,  as  constipation  and  flatulent 
disiention  of  llu'  hnwi-ls.  The  f'lniicr  niisi-s  bloiii|-|irr-ssiire  in  tho 
oortii-  >iysli-m  ;  iirid  Tbc  billi-r  e\i-r'!s  injiirjiiiis  pi-e».--nre  upon  llio 
weakened  lieart. 

Dropsy  is  to  Im-  combined  in  ibe  tisiiat  way,  by  mi  iiifnsion  nf 
dipilali^  nr  diiirotiii-Kindl,  a^-  laid  down  in  the  Irralment  of 
tt'dema  from  valvular  ili-cnsc. 

The  physician  is  iinl  iiirrii|iirriil\  imIIciI  In  sei-  a  piilient  siif- 
feriiii;  from  cxn-ssivi-  di-iciiii<m  nf  iIil-  ri^lil  lirarl.  eon«ei|ni'nt  it 
may  Ik-  npon  the  raidd  tiivinj;  wiiy  »(  hypcrlmjiby.  I'wo  linOK  of 
treatment  are  open  to  Iiini:  ii  ro^ort  uf  frco  <'atli!irsis  by  some  onn 
of  the  tiraslie  pnr;iativcs,  as  elaterinni,  nr  In  viin'seolion.  There 
i«  no  ilonbt  of  tin'  «]ior-ily  relief  nfteii  I'.illnwinir  lb"'  abiilraclion 
of  111  to  20  ounces  ••(  binnd  Thiiii  llie  ann,  and  if  ibe  urcency  of 
the  symptoms  or  ibc  patieatV  eNhniistion  niiike  ilie  medieal  nnin 
hefitulc  to  admiiii^fer  a  dni^iie  i-alharlic,  no  oiijeclinn  can  bu 
urged  ngninsi  tlic  npenrne  i.f  n  vi-in  and  lbi^  Idling:  nf  blood. 
The  relief  tlius  affordud  is  juBtilicatiou  enough  for  ihe  procedure. 
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MorrovtT,  this  oix"  rati  fin  can  then  be  followed  by  tbe  administra- 
tion (tf  I'lateriiiiii,  jalap,  or  any  other  hydraKogiio  cathartic. 

In  a  ciisc  of  cNtrciin^  dihitiilioii  "f  tin.-  heart,  stwn  for  the  first 
timo  il  iiuiy  lit',  in  tliit*  iliro  cdntlilioii,  the  administration  of  largo 
doses  of  (ligiialis,  iR-forc  having  depleted  the  heart  and  x'enouft 
synti'iu  by  veucaeelion  or  liydni^tigiie  catharsis,  is  bad  practice. 
Tims  .n'iT<listeiiiled,  llic  heart  cannot  rcsjiond  to  the  drng  ami  only 
ftnify-h's  vainly  li>  iHTfonii  its  work,  like  llie  jwor  horse  that  in 
pi'Bponjie  to  blown  strivps  in  vaiu  to  draw  the  too  heavy  load  up 
bill.  So  it  is  with  the  nvcrbunlfned  heart.  It  may  be  better  in 
(uune  cafes  to  adiiiiiiistcr  diiriistlde  8(iiniilanls,  as  ammonia,  cam- 
phor, clliiT.  and  tIic  like,  befoi-e  prescribing  digitalis,  and  only 
order  llu>  liiilir  after  the  pidse  has  been  improved  in  tttreiigth  and 
vobinii'  by  iiminoiiiii,  cle. 

Ih'up^ii-iil  ai'cnniiiliiiioii  in  rhe  serous  cavities  may  be  witli- 
ilniwM  by  iispiriitioii,  ofieiL  lo  the  relief  of  the  sufferer.  Such  a 
priK-i'ilnre  is  of  eoiirm-  not  eiilmibiled  tn  liclp  iiermanently ;  it 
niiiy,  however,  hy  li'Siseninf:  pressure  for  u  short  lime,  enable  the 
lienri  (o  ropuiid  li>  .-liiiiiilatinn.  When  at  lenjrrii  all  measures 
liave  been  Iricd  ntiil  r.iiiiid  of  no  permanent  benefit,  the  medical 
iilli'udmil  iiiiiy  tlic-n  report  to  npimii  in  some  one  of  its  many  forms 
tn  lo^en  (be  palient'a  bUlTei'injrs.  If  we  eiinnot  prouiiite  reatora- 
liiin  \>i  lioiilth,  we  are  justified  in  producing  euthanasia.  It  is  a 
physician's  ihilv  to  pmlonj;  life,  T  pre.inme;  hut  I  have  seen  pa- 
tii'iits  kept,  alivi-  for  days  by  drn^s  when  it  jcenicd  to  mo  it  would 
liiive  been  far  kinder  not  to  prol-.tii;  ibe  siniggle  after  it  became 
Iliaiiifesl  ibnl  llic  end  was  not  fnr  olf. 


OUAPTER    XXI 
HYPERTROPHY     OF    THE    HEART 

Morbid  Anatomy. — In  liyiPiTtiii|)liv  ilir  licmt  llnl^(■l^•  \»  in- 
creaat'd  in  tlii('kii('.-.-i  ami  wciclil,  ll_v|u  rliupliv  of  llir  orf-iiii  as  a 
wliulv  18  jvulfU'd  by  ils  wri(.'lit.  uliilc-  lluil  of  a  mifi\e  fliiimln-r  iH 
iM-llor  f'Hlitiiuti-ii  l>y  II  Tiii'iiHiiri'Tiii-iit  <<1'  lln-  iliii-kiw-ss  nf  i{*  walls. 
Thifi  iiieroaHo  in  .-.izi-  .-crrns.  m-ruriliii^  («  tin-  liiti';.!  iiivi'sMj;iitiiiiis, 
to  bo  (k-|ifn<k-til  on  iiti  iiiiTi'M!>u  in  tlio  sixc  of  the  iiiitiviilnnl  nius- 
clf'-tilinw,  A<'c'i.riliMf;  in  (iiili'li,  llic  iiicrciiM'  in  liri-iiillli  nf  llii- 
fibres  is  iimtifliciciii  in  hi-i-ouiiI  for  the  tnlal  inrrcaHo  in  wi'ij:lil.  of 
llip  orjttiti.  lie  tliiiik-,  llKTcforc.  lliiit  (lir  iliMTi'[>aiicy  can  lie  cx- 
[iliiim-il  by  lakitij:  inhi  iMii>iilrfiiitoii  ilu'  iiiiTciiw  in  inU-r^litiiil 
fibrou.t  tis.Hiu-  llial  i:-  ulnm-t  always  iircwrnl  in  Iiy|ii'c1ri-|iliii'il 
ht-artB,  and  alf".-  by  iln-  sii|i|"p;-ili'in  iIjiiI  iIutl-  is.  wiili  llu'  iiuTfaso 
in  width  uf  llic  tibrf,  ii  i'(irn-->]i'iiiiiinj;  iiHTi-iisc  in  Icn^tli,  Tlic*o 
two  fat-tors  he  [■nnsiders  !<nllii'ii-nl  In  acroiinl  fm'  Iho  increase  witli- 
oiit  SHpiiiininir  liny  nniDcrifal  iiicrciisc  in  tbc  librc,  anrl  imlci'd 
t-vidciK'c  of  the  liilliT  i^v  wanliiif;.  '^lll^  ijiit-sl ion  eiin,  Imwi-verj 
hardly  Ik>  ponsidei-cd  sciilt-ii  us  y<-t. 

The  hyprrlrophicil  nmwic  i^  tirni,  cntu  witli  incn-iiseil  rf-«i»'t- 
ance,  and  is  n.snally  u!  11  ilci-pft-il  rnloiir.  Inc'ivasr  nf  nin>t.-nljir 
tissue  wilhmil  any  corresiiondinjr  im-rc-usp  in  the  lil<md-siip|ily 
causes  i-etrogruilc  chanfjci  tn  he  c-oniiiiLm  in  hyiwrtrojiliicil  lu-arls, 
and  in  conscijiU'iici-  ycllinvi>li  >trciilis  nf  fiiiiy  i!i-t,'i-ncriition.  or 
yniy  or  whilinli  arcns  of  local  tibro>is,  arc  nol  niicoiiirimii.  'I'liis 
ia  aeon  gajiefially  in  the  liyperlrop'o'  in'vnnipfinyinn  artprioacWo- 
sis  and  renal  <lisea*e,  in  wliicli  jitTci-lions  the  blood-snpply  to  llio 
niyocardiiini  iniiy  la-  rednceil  by  i'niM.n  «{  iiiirrowiiiy  of  llie  euro 
nary  vessels. 

The  norniiil  liciirl  wei^li*  nlif»n1  300  frriitiiiiifS  (10  onni-i>«)  in 
the  mule  and  250  grammes  {^.^>  ounces)    in  llie  female.     These 
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figiirt^s  HFC  for  iu<[iviiliii(ls  nf  lln-  nvcnif^e  size,  but  of  course  the 
heart  wpigltt  vari<-s  with  lluit  nf  llie  wlmle  ImhIj.  In  hypertrophy 
thi'  weight  may  Ik-  ilmiljlr")  ur  vvvu  ti'i|ik'il.  Stukcs  is  siiid  to 
have  rci>orttil  a  licHrl  wi-i^hinj;  Of!  oniicii*,  but  (tin-  wt'ighing  more 
than  WOO  graininefl  ( liO  uum.-osj  is  a  vory  liir;;i'  nrgiiti.  Apconling 
to  Eichhor?t.  a  f;fiuT»lly  cnliirtrcil  hciirt  iiiuy  jitlaiii  siu'h  >Iinicn- 
aioii.4  iLi  U)  (-xloiiil  fri'iii  titi-  i-ijjlit  iritiiiij'lhiry  tn  tlx-  li-fl  tiiiiliixll- 
larj-  line.  Wlit'U  tlie  left  ventricle  is  iliielly  invniveil  tbe  orgun 
Ja  Conii'nl  hikI  ilii  ii|h-x  Miml  sni<l  hrotiil  (  FI;;.  101).  Wln-n  tlic 
right  I'liiinilM'r  is  iil^ii  ('iiliirj;('i|  il  iHsuiiic.-i  ii  iimrf-  i|ii;i<lrauj;iilitr 
fonn,  and  the  ajK-x  i»  formcj  wholly  hy  the  ripht  vonlriclQ 
(Plate  HI). 

Till.'  |iii|iil)iirv  mii^t'li's  iiiul  I'liliuniiii'  <'iinii'ii-  siiiiri-  in  llic  fii-n- 
eral  liyiierlmpliy,  ihc  hiricr  i-.-)n'i-iiilly  in  tin-  vighl  i-1i;iiii1ji.t 
(Osier).  HyiHTlropliy  nmy  In-  (■iri'innwrilicil.  linwci'cr,  iiii'l  Ibon 
ihi"  Iniln'ciihi'.  ii;i]iiMiiry  iiiii>i-l(is,  i-iljicr  I'lUiiis.  nr  niic  nf  llio  ini- 
riciilar  aiipfiidicL'^,  iiiiiy  In-  iln-  scat  uf  tlic  L-baiii;i-.  Such  lucal 
hyperlropliy  in  not  conmi-xi  j'ti'1  pmhably  is  ilm-  lo  trupliii"  i'liiinf;i-ji 
rnlluT  tliiiii  III  iniy  ciri'iilntury  disliirbnm'CS^ 

rusl-TiKirtfiii  rijriiliiy  of  ilic  lii'iiil-innscle  may  «ininhite  liyiHT- 
trophy  liv  (miisIiiv  iIk'  1i<';irt-\va|]  to  li<>  lljickcr  than  tji.>riniil,  iiiitl 
honcp  inerniw  in  wripilii  i.*  die  mily  tnistivoriliy  .■'i};ii. 

('f)iic-(-nlrir  iiy|ii-rli-"|iliy.  ••!■  lliii'kciiinir  "f  'In'  wall  I'f  ii  cham- 
ber witlii.ul.  iiKTCiiM-  ill  itsr.  eiipiii'ity,  iir-  but  ran.-ly  iin-t  with  (  Vif^. 
ml.  It  ifi  ncniilly  iIh-  n-sitlt  nf  sIcikliIh.  Hyiicrtrophy  iiniibiucil 
willi  more  or  Ii't*  ililiitiition  of  tlir"  eliaiiibcr — i.  c,  L-wentric;  hyper- 
tro])liy — i*  by  far  iho  iimrc  nf^iKiJ  c'oii<liiicpii.  Wlion  siii-h  a  beart 
coniC'  to  iiiitr.]i-y.  the  diliilriliim  ]\:\*,  as  ii  rule,  bvi'ken  down  the 
hypri'trnpliy  iiii<l  i"  lli'-  |irc<l"iiiinotinjEr  feature. 

h'-ir  ilic  |.iij'|"'>ic^  i>f  i'oiiii>iirI*>ii.  I  iiivi*  tlie  fiillowiiijr  fipnros, 
qiioli'd  liy  I'jrlili'ir^t.  fri-iii  'riioiiiaV  lidilcK; 

llV/f/Zif  h/  If'fii't 

Tiilil  (In-  .■111!  r.ril..'  fln-l  vi-nr 37  (-rariinips, 

Sltoiii!  ti.  fitrli  vvjir nOT..    70 

Sixlli  ti>  triiili  yciir 7i)  li>  115 

KU'vciitli  T-.  dfii-i-iilh  yrtir \m  luao,"! 

SiKlpcnlli  III  (went ii'lli  y.-nr SIM  In  i.H 

'«i'iilv-(lr-l  IctliirLiclh  yriir SfiO  In  iJS4 

irly-ltiM  I.,  dflj-'ili  yriir 207  In  DOS         •* 

j,.1l.  liimly-flflli  viir ;i()Hi.,M-'         ■' 

v-nfUi  Lo- )-llflU  yew 333  lo  SOU        " 
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Eichhorst  alKO  fiirnialiea  the  following  tabic  from  Hiicot: 


Innulni. 

iBlMnklM. 

HUlbiMiH. 

Mimii— 1. 

CUito    Ml 

»0t<:>8S 

a-i  u>  103 

ut'>as 

30K.   »5 

an  (■>  8S 

10.1 

9.9 

11.5 

10.8 

4.& 

S.7 

3.1 

3.8 

S.5 

2.1 

11.0 

».o 

Tjrrih'th  nf  llic  linut ■ 

WLlihortlichcurt 

'riiirkiii'ss  at  thit  lifurl .•<•<  •.!. 

TJiiokiiM*  of  tliR  left  rrintnrle  M  tliv  bwv 

Tlikkiinaiif  tlio  k-tt  vviitrirli:  at  the  midille 

Tlimkti«si  of  ilii>  riKlit  vt'iitrklv  At  ili«  Ium: 

Thiokiicisa  ot  till)  richt  wrilrk-U'  at  the  miilille, 

Thioku««ol  the  right  rciitridp  M  thv  h|h-x 

Tblokueas  of  tli«  larpluin  vcntriculuruiu  at  themiiUUn.. 


Stiology. — I  lyjiertrophy  of  ihe  heart  h  raroly  met  willi 
eliiiitallv  i-Mf|jt  ns  &(!ComIary  to  some  other  condition.  Thiis  we 
liave  seen  that  it  is  a  part  of  thi-  procisas  stvlod  chronic  myocar- 
ditifl,  and  is  present  also  in  valvular  diw-aiic  and  adherent  pcri- 
cardiuiu.  It  is  uflMi,  liifni^h  not  mjcensarily,  associated  with 
arlerini)irleroi)i!).  Tlicso  atTeoliuns  may  nil  be  raiikod  among  its 
itiological  fiirlorm,  bnt,  a»  it  ii  not  of  hypf-rlropliy  thn«  owasioiiod 
that  I  intend  now  to  speak,  they  may  be  disinissod  with  thia  hare 
mention. 

Ilypci-trciiiby  of  the  whole  heart,  but  ehiefly  of  iJie  left  vctitri- 
cle,  is  an  ahnost  invariable  ectjiiel  to  chronic  diaeaae  of  the  kidneys, 
wiH'cially  vi  inlcrsliljal  nephritis,  although  also  of  the  ehronio 
part-nchymaloHS  variety  and,  according  to  Fraentzel,  of  long- 
standing ijyclonephrilift.  There  is  pcrfiiatently  high  pulse-tension 
in  these  eaeea,  but  there  is  probably  some  nddltiuiiul  inflni-nco  at 
work  in  the  production  of  the  hyportrophy^ — toxaniia,  it  nmy  be, 
or  atheroma.  Cardiac  hy[)crtrophy  of  ihis  origin  iH^romea  a  clini- 
cal entity  only  as  it  is  incidentally  discovered  in  connection  witli 
the  nephritis  or  after  indieatione  of  myocardial  inadequacy  have 
di'vlureil  iheinselvos. 

A  miich  lea.1  frerpient  hut  by  no  means  unimjHirtant  cause  of 
hyi>ertrophv  of  the  left  ventricle  ia  congenital  snmtlncM  of  the 
aorta  or  of  the  entire  arterial  syHtcm.  There  is  usually  some 
other  ahnonnality,  as  ]»ersisleiioe  of  Uotulli's  duct,  whenever  the 
narrowing  is  limited  to  the  isthmus  of  the  aorta  or  i*  extreme;  but 
in  minor  degrees  of  narrowing  im  increase  in  the  thickness  of  the 
heart-wall  is  the  only  result  This  condition  is  not  unimportant, 
for,  acconliiig  to  Ovrmiin  authors,  it  leads  to  cardiac  iocompe- 
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tence  ami  diliiliition  in  yoiiii;;  siiiilifr.s  wlio  arc  subjected  to  iho 
«tni:ii  "if  I'H'fii  I"il-H(iijii'  iiiiirt-lii'H. 

In  chruiik'  Bri}:lil'i«  ilitsi'iiKtr  mid  I'liiifjciiiliil  niiiiilliici^s  uf  tho 
8orta>  hypiTtrujiliy  dincliiiw  iii  i-onsctpuriico  "f  tibiiunnul  iwrijili- 
eral  rit*istiiriiv.  wliidi  fiirfcs  tlic  lifarl-iijiiwl*'  to  |ici'fiirrti  esira 
work.  It  tliiTcfon-  l>i'i-oiiK-»  iriiTi-iiscd  iti  si/.i-  (ffo  Moi'ldd  Anut- 
oniv),  tho  i<iMii('  aH  tUn-s  u  .'^ki'tctiil  luiiix'li'  iiiidi-r  like  t'liinlilliiiiM. 
Yet  tlip  iiiii!4(-u1ai'  KljH'rt  ciniKl  iml  pruw  in  lliickut'ss  and  li-iif^tli 
if  (lifv  did  nut  n-i'fivc  sidlirii-iit  inniri-liniriil,  iiinl  In-iu'i-  iiiii;- 
iiR'iikil  iiiilrilivi- sii|ijil_v  is  iii(li^|>i-iisiili|i-.  Il  is  ihin  mn-iiilcnilinn 
whirli  leads  (Jenriaii  wril<-rs  tn  iv;rtird  tljr  (■.iiimimpti>'ii  nf  inordi- 
naif  (iiiarititiff  <if  Iktt  as  an  iiiid-nihii-il  caiutc  nf  []\v  i;iii>rriiou» 
liciirls  ^-i-ii  aTiKiii;!  fxcc.-sivi-  lii'iT-'li-iiikcrs  iil'  l';iviiri;i.  Tin-  iiitakti 
of  l»r^<-'  niiiminlrt  of  flniil  aloiii-  ivnidil  iml  lie  ciiinililc  of  |ir<idiu'iti;j; 

cardiiiu  liyiK-rtr"|>liy.  ii uINt  l>nn-  f;i'i-;iil_v  ilicy  irnTcaito  iiitIjiIi- 

era]  ri'T-ictaiK'i',  l>iii  nuiiaiiiiTii'  lu-  iiirnn^idi'valiii'  |ir'ijHirliini  nf 
nitlritivf  clt'ini'iils,  a«  il  i|im-.s,  iIh-  cxi-i'ssivc  I'liiisiiriiptinri  »i'  bwr 
fiinuHbctt  nil  tbt-  rrqiiisilr's  U-r  ilir  i-jinxiiliiui  nl'  li_v|n'rlni|ib_v. 

It  U  l«-lii?vfd  lliiil  ciiiilc-staiils  f-ir  ailib'iii-  bininiirs,  jiHrlicii- 
hirly  iiarniiii'Ti  inul  |iri>fi-ssiiiniil  blrvrlisis.  drvi-lii|i  tbis  furiri  of 
bi'iirl-discaM',  and  il(iidit|i-.-is  mihii-  nf  ibrni  dn,     'I'bi-  b_v|ii-rliMiiby  13 

tb<iii/!bt  w  I'csidi  (r ilir  bi'iM'i  biiviri::  ii-  nM-ri-'-iiM'  iibiKiniial  \w 

riplii'nd  ri-sisTnucc  crcaii'il  liy  si-viti-  niiisi-iilur  <-tTi-rt.  Tliis  in  nul 
ibo  cnrrccr  cxjjladiiliiKi,  ^'lun-  \\\v  iniliul  ri.-si-  «t'  b!nu<l-|)n'.--siiri-  m^ 
CBKioiicd  by  iiuwi-'iiliir  (■(intraclioii  is  lalt-r  ou  fi'!li)\vi'd  liy  a  fall  &a 
the    iiilcniiiisi'idar   nrtcriolrs    bccoini-    diliil<-d.      'riii-rcfcu-o   mmo 

other  fat-ttir  i.^  rvn] --ibli'  for  lln-  byiK'rlt'ii]iliy.     This  may  lie  in 

Bonif  iinrcfogtiisi-d  abii'Ft'iiialily  nt"  ibi-  viiM-iilar  syslnn,  but  in  (Iil- 
CB80  of  ppofrssidnni  \vln'(-biicn  nitd  niwi'i'i  is  |)i''i!>ably  diiP  tn  tlic 
constraiiiHl  ixisiiinii  ihcv  lake  iliirini;  ibrii-  i-Ncrtions,  As  sct-n  la 
tbi-  itrW  (rbaptcr.  Hi''  bi'iirl  .>ti-ait]i  uf  albli'liL'  (.'unli-^tii  is  ninrh  luuru 
likely  U>  resnlr  in  'Ubilatioii. 

In  the  case  of  suldii-r^,  nKiiintiiinetirn,  i»cdi!)(!i'8,  lubonrers,  or 
others  who  carry  bi'avy  ]iai'k»  !<lra|ii>('d  mi  Mii-ir  sh(nibb-r>i.  ibc  in- 
juriouH  effwt  r.n  lln-  bi'arl  i-  In  b»-  :iiiriliiilc-i|  In  ibi'  mitil-iiii'd  irilbi- 
(>ncd  of  r('>iiiir;dHrv  cnibiirrus-inc-iil  :i[iil  aribiniis  iibvsical  I'Vfrtinii. 
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aU>  (hmi^rhi  lo  prodoee  hvpertriiphv.  bai  ii  U  likcl;  that  tachy- 
r»rM*  an^i  f«lpitiitioo  alone  are  iD«ap«ble  nf  ^wt  a  result.  Tho 
hrpeniviphv  "U'i  tlllauiiion  tif  the  h«?iirt  ok^rrwi  in  exupliLhiilmic 
gnttn-  ta  in  he  sttribntet]  not  to  tAC&vvaniu  bol  to  the  underlying 
Oiiwlilino,  wbalerer  that  mar  be. 

irjpfrt  rofrbv  of  tho  rijjiii  vwitrii'!*  is  «  9«jnel  of  vainous  tho- 
rat-if.  •lU'inleni — i.e.,  pulminwrv  rmiihvsemii,  <.-irrh<>:iig  of  the 
l>inif.->,  jilfiiroperirarrlial  adhe^iood  and  cbtst  defofiui^,  as 
kyi'h""'"li""is.  In  these  oimiitioiis  there  is  excessive  peripheral 
T'ltlManct-  in  tbr  lesst-r  ein-iilation  from  iinupression  or  e%-eii  oblit- 
cralifin  of  piiltiirman.-  rapilJarics,  In  time,  as  the  nntrition  of  the 
bciirt  ynfffrrs,  its  undue  strain  leads  to  dilatation  and  even  to  de- 
g»<nfrati'>n, 

A  !«<n-iillc.l  plivi^iidi^ipal  h>^)c•rt^oph_v  of  the  left  ventricle  is 
Haiii,  fv*|)i'iially  by  the  Freni-h.  Uy  tttVv  place  during  prejinancy. 
Tiifrc  jiri'lmliiy  iloen  di-iflo|i  all  im-rt'aseil  weipht  of  the  heart,  a 
(nil-  liyiBTlmpliy  uf  the  niii?cie-tiliri>.  but  it  is  never  so  consider- 
.fliil"'  fM  tfi  Ufiiinc  fif  cliniciil  iinii-n^itricc. 

T'l  "iiri.  ii|i :  As  rciiiiirked  \\y  Krelil.  the  development  of  hypet^ 
tn>[iliy  l(!i-  1m  'III  essentially  wiih  tlir-  jin')iiilsinri  of  an  increased 
Vdliiiiit'  'if  liluml,  rtilli  tliL-  ijvi-rcc.iiiiiijz  'if  iiliiioniia!  resistHncc,  or 
wilh  11  union  of  Imtli  tjicie  fsietors,  and  each  one  of  them  may 
<|i'["ii'l  n|iiai  11  viiricty  fif  caiifics. 

Symptoms.  lly|ii'i-!r(i[iliy  i-f  tin-  Ijcart  is  to  lie  ri'irarded  as 
!!  wi-e  jir'>vi-.iiiii  on  tlie  jiart  of  Xatnrc  by  wliieh  the  organ  is 
(■ri;ilil(i|  ruil  iil'iTic  In  [icrfonii  iniTeiiscd  work  lint  to  accommodate 
ir-rif  lo  ilin-c  r-Miiilili'iTis  whicli  rciiiJcr  increased  work  necessary. 
'I'll'-  iii>i'iii;il  liciirt  iMii  |ii'rfonii  iiiiTcnscil  lahoiir  by  putting  forth 
■  ■Mni  'N'-cii'iii,  lull  its  iihilily  in  tliis  iHn-ction  is  limited.  If, 
III'  ii  rmt ,  i\\r  iniirt  <li'I  lint  ri's|iiinil  to  ili'iiiands  for  e.xtra  effort 
liy  till'  iliM'liipKiiiii  iif  liy|K'r1n>]iliy,  itrt  acconinnMlative  power  to 
<li-ij-i'l  inniliiintin  wniilii  mmiti  rcacli  its  liiiiil,  Conseqnenllv  ear- 
iii;ii-  liv  |"tI  i'ii|iliy  niiiv   lii'  rcj;nnlcil  as  ;i  conservative  process. 

Tlir-r  c-iiiisi<lri';il  i'lij^  uiiikc  it  ji|ip;iri'iit  tliat  tlicre  are  no  symp- 
toms 'iiri'cily  ivIViiilili'  I'l  liy|ii-rtn>|iliy  nf  tlic  licart  as  such.  If 
la''liy''iifii  iii,  iilliicks  ••(  |i;il|iiijiliiin.  anil  irn'i;nlar  or  intermittent 
aitl.in  111'  tli<'  iiriiiiri  ilistnrli  tlic  patient,  llicy  arc  not  due  to  the 
increase  in  its  >\7.r  lint  to  liistiirliiiiiT  cuiuiitions  without,  or  are  to 
lie  rcjiiinli'il  us  an  inilicatiou  of  licf.n iiii i iig  iiiadeqnacy.     In  other 
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words,  ibe  vxtrtt  lulHinr  ritpiirc^  of  thi-  heart  i*  beginning  to  toll 
on  it,  iinil  if  Ibi^  iiniliit.-  t^lniiii  i^l  i'i<nliiiii<.-il,  its  rcsfrvt-  i«1n-nglh 
will  bwuiiie  o.vbaustpJ.  The  byiK.'ririi|ili_v  in  disfoverod  pSiIiit 
acvidentally  or  bo.'uu»i-  )i  su{wrvfTiiiig  ililnruiiuii  uct-usioiis  Gtib< 
jwlivc  scii»iiriiiriri  wliiili  liring  the  individiiul  In  ibt-  |iliv.si<'iiin. 

Physical  SigiiB. — Itmpiction. — Tbo  umunnt  ot'  iiif..niiiitiim 
derivcnl  from  inciKrli^ii  nf  tlit^  piilii-nl  ilc]Mnil»  uimn  tbc  ilogrcu 
of  bvix-rtnipliv  nii<]  conditionii  rc^iilin;;  iu  llic  tlionKM<'  wiiiU  iitul 
1unie!>.  If  ibe  cliosl  !^  <'ii|i!Lriiiiii'  :ind  llii'  lungs  iiiv  iiilcrpMSod 
iM-twttn  iLc  flit-»t-wiill  niitl  bwirt,  tliiTt-  niiiv  W  nu  viitlbli;  iinpiilw. 
Wbfn,  on  the  contrary,  the  pariptw  are  thin  and  iho  organ  is  con- 
siderably enlarged,  it  pro'luci-s  visible  sliiK-k  which  is  cKiitrginilt'd 
both  in  fort'e  ami  t-xtnif.  while  tin-  ii[>i'x-hi'«i  i.s  disjiliii-id  nniwnrd 
and  in  *«mit'  ini^iuiii-i'it  di)wiii,\.iril,  annriling  1i>  (In-  ih'grcf  of 
by|KTln>phy.  In  hy|K'rtni|iliy  nf  llic  nghl  vcnlrii'lc  thcri'  is  apt 
lo  lit'  vi»ilil<'  ]in]»iili<>ii  ill  the  <-]>ii:ii»lriiiiii. 

t'liljmlioii. —  <'<intiriiiaMiin  of  ihc  fm-K  pi'in-ivcd  by  the  eye  is 
obtained  by  ihe  hitnd,  and  fur  the  iriK-t  jiiirl  imrhing  nmve.  In 
tuiUH-  )n.'<lHniH^  careful  piil|iiiti<in  r-inihies  one  tn  IikmIc  tbt^  pciKilimi 
nf  the  apex-Wat  wlieii  lliis  is  not  visible,  nml  tn  jinlgp  of  tin-  fnrco 
ami  extctnt  of  (.■ariHiie  eiitilrju-liniis.  In  wouien  wiili  large  main- 
miiry  d<r%'oiopnieiii  in  wh<iiii  iTi-]ier-ti..ii  and  porensnion  nrt*  fu(i1o. 
palpation  is  often  of  f-n-iit  aid  in  I'-tiiiiiUiiig  llie  ']/.!■  of  the  i.rt;;iii. 
The  pulse  of  left-venlrii-k'  bypi.'i'tru]jliy  is  full,  i^trong,  iinJ  in- 
clined to  be  slow  rattier  llian  aeeclenited.  Ini-n-iiM-  in  tl:<  rule 
comes  on,  as  a  nih,  only  when  dilalalion  begins  tn  gain  asi-end- 
cncy  and  eiirdiiic  iiiwiiHieii'iicy  to  deeliirc  ifM'If.  It  i«  a  jnilce  of 
high  and  §iiHtBiii<-i|  tens-ion,  as  shown  by  ]iri'.-siire  of  ihe  linger  on 
the  artery  and  by  (iiiertncr's  toiiorncier  or  llie  ^pliyginognipb. 
Thii«  !-■*  not  due  to  slitTric-.->  of  ihe  va:"'iiliir  cnjiis,  bm  tn  ihc  in- 
creased force  wilh  whieli  the  blo<id-w;ive  is  ]iropelled  by  the  jiowi-r- 
fully  contraeting  ventricle.  Such  n  pnl<i'  is  dillienlt  to  eonipn*?, 
bnt  when  the  artery  hiis  been  rbiii*  eolhipscd,  the  wiiv<'  of  Idiiod  is 
felt  to  etrikc  ihc  palpaling  lint-'er  strongly,  while  bcli>w  tin'  ]iniiU 
of  pressure  the  ves^'l  is  empty  nml  il»  ennt.i  i'Mjim>t  be  rollei]  lie- 
neslh  the  finger,  showing  that  ihey  arc  not  thickened  and  flie  in- 
crease of  tension  is  not  due  lo  iilliiToiiiii. 

Pcrciisniun. — This  fornis  niir  be>t  and  iinwl  reliable  iiieims  of 
determining  increase  in  the  size  uf  the  hcait.     Absolute  dulness 
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iimv  not  bo  prciitcr  thiin  niiniiiilf  l>iit  llio  relative  is,  sb  shown  by 
Bijiiii.'  I'lif  iif  llu'  viii-iiiiiri  niixli's  o£  [x^rfussion  dviwrilxKi  iii  tbo 
iittroilnctory  cliuiitir.  IiitTi'Msi;  ui  (Iwp-weated  dHlneso  to  the 
li-fl.  iinil  iipwuni  in  in<lii:alive  of  loft-vontricle  hypcrlrophv,  pro- 
vidcil,  of  ciiiii'sc,  tbc  ot'^un  is  uul.  d iHjjliiL'i-d. 

Thi-  itJi'iiHiiiviriciils  j;ivi'u  in  the  iirticle  on  chronic  myocarditis 
»liiiw  llijit  Ihc  dii<lHiico  between  the  midsternum  and  left  iiipplu 
i»  not  mii^tiiiit  in  iill  |»er,-!iinii,  bitt  vnrii*  within  considerable  limits. 
It  ia  nni  MilV,  rbi'ii'l'in-t-,  In  coni-lmlf  tbiir  Ui-nnse  relative  diilnees 
docs  not  [lUBB  outside  the  nipple  the  heart  ie  of  normnl  size,  yet,  if 
iluliK'.'^s  in  found  to  exlriul  bi-vnnd  Hie  vcrtionl  nipjilc-line,  it  is 
prL-ity  sure  evidence  llinl  livpcrlrDpIiy  oxistH.  Likewise  an  in- 
ciuiise  iif  n-bilive  tliilncss  lo  the  ri^ht  and  downwiird  betoken* 
hyiHTlropIiy  of  tlie  rijfht  vi'nlricle.  Thv  nieasnrenienta  for  ihe 
n<irimil  bctirl  nniy  hv  fonnd  in  llie  introdnclory  chapter. 

AtisniUiiti'iii. —  As  oiii-  >if  ilic  .-K-nicnlf^  I'lUcrinf;  into  iho  pro- 
duction iif  llic  lirwt  liciirl-aouml  i«  llip  niniu-nlnr  element,  or  that 
pmihii-cd  by  llic  i;ontnn'lIon  *if  \\w  wall  iiml  jiapilhiry  nniselea,  the 
tir.m.  .iciunil  is  jicnenilly  liiiiil  iiml  bimniinf;.  Il  is  al»o  apt  to  bo 
rather  pri'loniieil,  A  more  n-liahh'  eritcrion  is  nblulncd,  however, 
by  Mil'  .'tiiily  of  the  wiTiind  sound  at  Ihe  base.  Owing  to  the  high 
jiiiUi'  ii'li!iion  pi'i'-Hi'iil  ill  li-fl-vcnl  rich'  liv]M'rtropliy,  the  nortic 
second  ii>nc  is  nircnhiiiti'd,  uinl  ilii;'  iiitcn>itii'Hlion  ic  generally  put 
i\"\\\\  as  oiii-  iif  the  ;*if:n«  of  liyiK-rtropIiy.  li  is  only  of  value, 
liowcviT.  in  coniieclion  with  oilier  nipii*.  Siniihirly  ai-eentiinlion 
"f  the  pnhiiiiiiic  second  smind  is  jin  aiiacnilatory  sign  of  hyixir- 
tropliy  ipf  till-  rif;bi  vcTHrick'.  It  should  lie  rcnicnibcred,  howe^■er, 
thar  ill  clilMi-cn  and  young  hiIuIIk  this  tone  is  normuUy  louder 
ihuii  the  iiiirlic.  Aiisciilliili"U  I."  a  much  less  reliable  means  of 
jiiil^inc  of  the  ?izc  of  ihc  hciirl  ihiin  is  jicrcussion,  since  various 
conditions  iniiy  tt'iiiponirily  iiltcr  ihc  rcbilivc  intensity  of  tlie 
HOiitid-. 

Diagnosis. ^Thc  rccnjniiii.iii  of  curdiiie  liyiK-rlropby  do- 
pi-iids  II. ii  aloiu-  upon  il:^  degree,  but  also  upon  various  con<Iition8 
on  ilie  pari  of  the  liiiiga  and  thoracic  parietea.  Minor  degreea 
may  be  iissiiiiicd  biii  <'amiot  alwiiys  lie  made  out  with  certainty. 
(.In  llie  nihcr  hiiiiil,  a  liciu'l  uiiiy  be  greatly  liypcrlropliied  and  yet 
may  e!»cft|>i'  onr  recopnition  because  it  is  covered  over  by  a  volumi- 
nous or  eniphyscniutous  lunp,  or  tlic  ebcjit-wiill  may  be  so  thick 
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from  fat  and  muscle  aa  to  render  ordinary  niethods  of  diaguosia 
futile. 

The  cliiiicHl  fimlings  generally  thoujjlit  tn  wnrrnut  n  diagnosia 
of  cardiac  hyj>ertro|ihy  are :  ( 1 )  A  full,  tenae  piiW  which  is  either 
slow  or  of  normal  rate,  not  uwcltTiiti'il ;  {2}  a  fwiwi-rfiil,  broad 
a)>GX-lioat  whk'h  is  displai-eii  (mlward  and  perhaps  ilnwiuvard;  (3) 
increased  cardiat  dulne»>  to  th<'  Ici'i  nnd  upward  or,  ir  may  ht-,  in 
all  diumelers;  (4)  a  booriilii^,  low-[)iti-licd  lirel  sound  utui  an  ac- 
ccutiiatod  aortic  M-ciind  sinind.  lIyiKTtr"phy  of  llii-  riglil  vi-iilri- 
cle  is  shovtTi  by:  (  1 )  Kpigaflric  pulaalittii,  (2)  increase  of  cardiac 
didncss  to  ihe  riglir  ami  downward,  and  (■!)  iiilcnsilifalion  of  the 
pulmonic  second  tone.  Shimid  (lie  condiliim  of  the  lungs  or 
thoracic  walls  not  cnahlc  one  to  rely  on  the  eviilenee  furulMliod  by 
the  usual  means  of  pliynicnl  fxaniiniiliim.  rlii-Ti  one  may  have  re- 
course to  the  fiiiorowojK',  wliich  ought  to  settle  the  diagnosia 
beyond  further  (|iie^lion. 

Diffi'rtiiii'il  IHii'jiiwiK.--  \\  \>  hardly  iii-ce.-,.*ary  lo  remind  iho 
reader  that  displacement  nf  tlie  jiejirt  towards  either  aide  may 
simulate  hy|K'rtropliy,  ami  llii-rcfore  must  Ik-  eseluded.  The  most 
freipieiil  source  of  error  in  ilii*  ilin'clion.  however,  lies  in  Ihe  fact 
that  M-oliosis,  or  tliiit  forwiii'd  i-iii'Viitui'e  nf  lljc  i-piniii  e'lhiino,  may 
cause  the  heart  to  lie  cIo-m-  ufraluKi  the  anterior  cbcut-wall  and  to 
pulsate  so  foreihly  iiinl  widi-ly  a*  t<i  yive  nn  iippi'aniriec  nf  iniirked 
hyi>ertrophy.  In  all  cuses,  therefore,  (lie  nhape  ;ind  ile|itji  nf  the 
thorax  ought  to  Iw  carefully  ^erulinized. 

In  additinii,  I  wi^li  to  refir  lo  what  Ilalitin  wrilern  term 
"  piieud(j-<'ardiaf  hy|M'rtr"|i|iv,"  hy  wliieh  i^;  un'aiil  a  ennililion 
someiiniPH  ulwerved  in  yniint:  ['ersniis  wlm  are  neiicnlie  iiud  have 
tiin  chest-wallit  with  hroad  intercu^tal  spaces.  In  such,  owing  to 
excitnhility,  the  aeti'-u  "f  llie  In-ari  \'r  iipl  li>  Ik-  rapid  and  umluly 
forcible.  The  ii]iex  of  the  DfL'iin  slrikes  in  ihe  limiid  aitd  tliin 
intercostal  space  wiili  what  iip]iear.t  to  Ih'  exu/;j;eraleil  foi-ce  and 
abnormal  breailth.  r.r  tlic  enlirc  eurdiac  area  may  heave  strongly 
with  each  ^y^ilnlc.  Tlic  lu'iirl-iomids  ;ire  InlciisirLi-d  and  riiiirinfT. 
and  altogether  ih<'  mgaii  cniivey-  ibe  impn-r'sion  of  alirioroial 
strength.  <  'onseipicntly.  uulcw;  llic  examtnor  makes  careful  meaa- 
nreiiienls  nf  ileejs-sealed  'liiiiies>.  he  is  very  linlde  to  erroneously 
conclude  that  he  ha;*  to  >lo  with  a  liypertrophied  lienrl. 

In  oil  cases  in  which  liyper(rii|>liy  i^;  suspected  and  [ihysieal 
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sif'U!*  are  not  ewivineing,  n  imsitivc  iliiignosls  of  tho  nffcction 
»]imil(l  not  be  itiude  until  sonic  condition  has  been  discovered 
whifh  is  i'ii[ial)lf  of  iiuhifiiip  Iiy|)crtri>]iliy.  In  ibc  nbsencu  of  such 
pivdisjiosiug  amilitioiis  b^yjuTtropHiy  is  Rot  likuly  lo  occur,  and 
hence  one  should  bo  conservative  in  relying  on  physical  signs  if 
ihcy  arc  not  very  conclusive. 

'J'ho  Jinbilily  to  crnir  wiis  forcibly  impressed  upon  me  by  the 
case  of  II  young  coloured  man  who  was  itii  aiipHcant  for  life  insur- 
anct-  and  who  was  Hkoly  to  be  rejected  by  ihc  examiner  bc<^'unBc  of 
a  siip[)oii-d  cidiirp-iiiciit  of  llic  rlglil  venlriclc.  Alisujnte  cardiuc 
iliihu'.is  wa;*  niaiiifeslly  increased  transversely,  whereas  relative; 
dnlness  us  shown  by  careful  meiisnretuent  wns  not  flngnicntcd.  It 
waK  Iben  noted  that  he  stood  in  ii  very  faulty  attitndo  with  hia 
ahonlders  thrown  strfiu^'ly  backwjird  and  the  fic!ipul!i>  presaed 
clowjy  agaiuMt  each  oiln-r,  lu  ibin  positii.ni  (he  spinal  coluniD  WM 
forced  strongly  forward  In  siicli  an  extent  that  it  shortened  the 
iiulcropo^terii>r  dianiclcr  of  the  tburax.  and  consequently  pressed 
llie  heart  Jii;ainisl  the  anterior  elicsl  wall  so  as  to  crowd  the  lung- 
borders  aside  and  proilucc  an  ap]iarent  enhirginnent  of  the  heart. 

In  some  instances  the  iHagnosis  of  cardiac  hy|X'rtro]ihy  in 
madi-  iihii<i-l  at  a  lilariec.  but  in  minor  decrees  its  delermination 
is  only  [^o^>ii^le  after  one  ba^  carefully  considered  the  digrcc  of 
blood- pressure. 

For  ibe  dilTi'rcnlial  iH.'ifinost*  of  byj>crtropliy  from  dilatation 
the  readi-r  is  rc'IVrrcd  ti>  llii'  snccecding  i-liapler. 

Prognosis. — Tln'  projjniwis  of  the  condition  we  are  now  oon- 
sidi'riLifT  may  bi'  :-aiil  lo  bi'  that  id"  it<  cause.  If  this  is  of  a  pro- 
grew?-ive  nalliri'  so  that  it  is  only  a  f[ia>-*tion  of  lime  when  periph- 
eral resisianec  will  out-^lrip  (be  jicci.mmodative  ability  of  tho 
heart,  progmjiiis  is  nltimaiely  unfavourable.  It  should  bo  borne 
in  mini),  murcover.  that  the  hypertro|ihii'd  beart-nmscle  is  likely 
to  sutfer  deireneralion;  and  when  this  sets  in  cardiac  inadequacy  is 
ultiinaTcly  inevitalile.  If  liypertropliy  of  ihe  left  ventricle  is  asso- 
ciatici  with  a  irranidar  kidney  and  vascular  changes  ^irognoaia  i» 
iMlliieticed  Iiy  the  possiliiliiy  of  rn]>tiire  of  a.  brittle  cerebral 
ariery. 

If  liyperlrophy  has  rrsillted  frotii  tin'  abuse  of  athletic  sports 
and  the  iiuliviiliiid  is  still  young,  wltli  lientthy  vessels,  tlie  condi- 
tion Tiiay  uiit   prove  serious  proviiliiig  Ihe  exciting  causo  is  ro- 
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tiiovoi].  Til  siicli  |iiTW)iii*,  liowever,  one  sIkmiIiI  not  ignore  the  poa- 
Bibiliiy  of  (■■■riL-criiriil  siualhii'sa  i)f  tlii'  artcriiil  ^^ysti'iii. 

Treatment. — ilvpiTtroiili^v  of  tin;  luturi  ilucs  imt  require 
tlienijifiiiic  iiiiiTfcri'iipf,  imd  lienw  oiio  (iliould  not  attempt  to 
lessen  the  vipniir  (if  cariliiic  t-untracliuiis,  as  I  liavc  known  at* 
lciii]iioil,  liy  the  H»v  uf  iiciiiiitf.  'riic  iiicrcii.-H'd  tli iclinpsii  at  rho 
lii-rirr-wiill  t!i  a  L-oiisLrvuiivi-  iiifasiire.  TIk-  aim  sliniild  ralln'r  \m 
to  prcstTvu  livfRTt ropli;>-  ami  protect  tlie  lifurt  from  llio  inailoqiiucy 
of  ovcrrilraiii.  'I'lii-  tiinIiTlviiif;  i-urnlilinii  i*  tin-  olijci'l  uf  our  soliri- 
tntle.  Valvular  legions,  iH-ricanliitl  aillic^ioni^,  chroiiie  nc|i!iritis, 
congenital  »iiiatl[ie!*s  of  the  uortii — these  iinil  many  other  eanscs 
cannot  Up  rcmoveil.  When  (letiffr'il.  llioir  itxlstt^ncp  whonhl  bo 
stated  Id  the  imlJetit  iiinl  he  !.|iinilil  he  warned  airailisl  llin  danger 
of  hifiikiiij.'  down  hiM  hy|iiTtrii]»h_v  l-y  uinviw  plivi^iejil  etTorls  or 
any  oilier  iiijnrioiiH  intlneneoK.  IT  ihe  eiiiise  lies  in  the  excessive 
consiiir]|itiini  uf  iK'er,  in  Klutloiiy.  in  fiildly  athlelie  exereime,  tlio 
pulii-]il  hIii>ii1<I  he  phiirily  iiifuriued  uf  hii*  injurioii*  prneliees  and 
urged  to  desiht  liofure  lliey  leiiii  to  ('(inliac  insiiflieiciiey. 

If  disordered  aetimi  of  ihi'  li<'arl  wems  In  eull  for  iligitalia, 
tliift  reiric'dy  shi>iild  Im-  aihoiiiivti-reil  wiih  ;;reiit  ennlion.  As  a 
nialter  ot  fael,  siii-h  an  itivij;oi-at<ir  id'  eiirdiac  systole  is  ni't  indi- 
cated unlc«s  sisii!^  "f  ni,\i"iirdial  incompeteiioe  are  actnally  pres- 
ent. Whc'Ti  iliis  is  the  I'lise  it  is  no  lon^rcr  (he  hypertrophy  hut  it 
is  till'  dihiiaiioii  whii-li  ealU  for  treadnciif.  '|■hi^  will  he  found 
detailed  in  the  iipiiroprinlc  phiec, 
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Kx/rtrt  at  oh*  «f  araar  miini«ci».  43rt«tKia  of  the 
i^^n  u  ni*t7  pfia^rr.  b«K  setmrniarv  t»  m^  aflDccioa  nf  an 
tf-^i*  IT  '-far<e»r  ufiuv.  at  ptnariiUAf  acale  aad  dxonic  mvo- 
rafihit,  asd  TalrQUr  ii»r«.ir.  kttJ  tW  ■*''g""™  A— H  Bot  be 
rriA-U  fv-nh  '.f  diUtxtvici.  lot.  if  poeeiUe.  of  ikr  nnderlTing 
)«tb"l'C>^]  M)>4-ci<^l  n>o>!iti>«.  TVw  baw  b««a  ahcodr  cnn- 
•M«f>'l  in  |ffMri<i.af  (4u{4«rs.  laJ  it*  ibera  the  rvaJrr  i«  refonwi 
tur  i«rfi<-t]Ur>.  Morr  iir  Vx^  diUtatinn  of  tlie  beart  is  reengnis- 
tihU-  ^Uitttvtr  iL^rr  U  nnlUi-  JB"«tiii«ence  fntu  rtaterer  cause, 
l«nt  ill  tlii>  i-haj-liT  thr  i-rnlt-aT.-nr  will  It  inadr  to  |>iirtriiy  what 
(iiiiv  t^  rnitripj-lrn*]  a^  trt'^r^tnin  f>f  ibe  liean-n-alU,  whetlier  gr»A- 
iiullv  nr  aruifly  iii>lu<-nl,  nml  iii<U-p<'i)i)t-nl  of  previous  rvoognU- 
ii|.|>'  ii,i.-Mr-li;il  -.r  •  ii<Iiii'ap)ial  >1i^4-a^. 

Morbid  Anatomy.—  My  <lilutjition  of  ih(-  heart  ia  meant  an 
ir«Ti-;i-«'  in  tli**  <ti(rtn-iiy  i,f  'm  chaiiilH'r^  <It»c  lo  rapid  or  gradual 
•micliiiiy  i.f  il-  Miill-..  In  n».*t  f-iiws  hvp<*rlmp)iv  i^  pontliiniHl 
wirli  <liliilfili<iri  iiikI  Una  i>ri-i-rili-(I  tlic  ilrvrlojiment  of  the  lalti-r. 
A  ililiiiiil  Idiiri  i-  ic  hir;>c-  nr  Inrftr'i-  tlian  one  only  hypcrtrophieJ, 
lull  f\ii-  imi-'-lr-  i-  lliil.liy,  iiiii]  tlic  nrmin  ilnr«  nut  keep  its  -itiaiK: 
isl.'ii  liii-l  •■II  (III-  tiilili'.  Kxtn-iiif  insinnivi*  hnvc  Ikvii  iltscribed 
ill  \sl.ir|i  I  Ik    l.r  ,iri   lii-M  ii|,  |,v  tlic  frreiit  vpwpIb  colInpAtHl  over  thu 

'"""I  ""  ""  ' 'V'T  il   likf  II  iiiiiu]ir.ini)i.     Tliis  fliibbinoM  is  not 

i-liiinn-li'ri-lii-  ..r  •liliiliitinii  jLH  Hiirh.  Iml  .if  jill  rfiii<litiiiii»  of  iho 
niy,i.>iii-iliimi  in  ulili-h  ilu-  nmsrOi'  Iih-  joHt  its  (.inc  iiiul  whifh  have 
|.[i'.ti-|i.iH<il  Ih.'  .iruiiri  II.  .Mi't.liiiij,'.  Tlirse  are  dondy  BwolHng, 
r.iM\  ili'Krii.Tiin.iii.  ,1,..  Sli-lii  ,l..;r,-.*«  ..f  ililatation,  a-t  well  as 
iii-ii(i-  i.v.i--liiijii.  itiv  ii.il  ii(i.ii.|r.l  i.v  iln'«c  invoeannal  cliangca — 
4W 
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they  are  often  a  part  of  the  oom|>enaatorj  jiroceBB  attending  valvu- 
I»r  Icsiuns.  WLl-h,  Lowever,  coiiipL'nBalion  brenks  down  and  dila- 
taliuu  bocomes  extreme,  ihe  whIIs  are  fi.nuiii  degenerated  and 
flabby.  The  miisidu  is  iisiinlly  paler  than  normal  and  may  bo 
cloudy  or  of  a  brownish  tint,  duo  to  the  deposit  of  pigment. 

Ah  dilatation  usually  rosulls  froni  ibe  furtlier  action  of  the 
causen  tbai  jinxlin-c  hyperrnijiby,  it  ha^  iiiiieh  ihe  Hanio  distrihii- 
tinn.  It  may  aflfeet  but  ono  chandK-r  or  the  heart  aa  a  whole. 
The  trHbci'idii-  and  piipilliiry  iimsi-les  are  nntiirally  iinl  eimrmiecl 
in  tlie  priK'f?!;-  of  ililaiurion  e.vecpl  in  »o  far  art  the  hitter  may 
ptrt'tch  or  lengthen  in  order  to  funt-lionate  pro[>erly  within  llio 
t^nlarged  chiuidK-rs.  Itehitivo  insuHieienev  of  tho  valve*  is  gener- 
ally prewnl  ;io<l  may  Ik-  eauscd  liy  slreli'liing  of  their  oslia  or  of 
the  cardiac  wall.'*. 

Etiology.— <  'nrdiac  dilatation  may  be  said  to  be  tho  result  of 
a  diH]in>|ii>rli'iii  liiiwccn  rhe  wnrk  the  heart  had  to  do  and  its  abil- 
ity 1o  do  it.  This  undue  deinand  ii)Hjn  its  energies  may  have  ex- 
isted for  years  in  llic  furni  nf  iirnkmp'd  high  arterial  tension, 
and  only  at  length  iKtome  disprojiortioned  through  degeneration 
and  gradual  waning  nf  the  hi-artpinver.  Not  infreijucntly  it  is 
^nitii-  iiTiexpei'li-il  eall  fur  e,\lra  itTnrt  thai  nvi'rpnwers  the  heart, 
when  wiihoui  ii  the  organ  might  have  been  ahlo  lo  jwrform  its 
work  >iueees*fully  for  yeiirs  h)ng<-r.  It  is  in  this  way  lliiil  dilata- 
tion .to  ofleii  nuceeed-'*  eornpen.-^ufury  hy[ier1.nipliy  in  valvular  dis- 
ease. In  many  but  not  all  sueh  eii.-H.'s  the  integrily  of  the  heart- 
niui«e]e  ]uik  been  slowly  undermined  by  the  development  of  dogen- 
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a  heavy  travelling  bag  several  blocks  ir  Denver  at  an  altitude  of 
r),280  feet.  As  this  iiiilioTil  was  uinderately  corpulent,  weighing 
1!)2  pounds,  his  hearl  was  probably  not  sonnd  at  the  time  of  hia 
exertion,  and  yet  it  had  been  adequate  to  all  demands  made  on  it 
pn'vinualy. 

\Vc  soniedmes  observe  dilatation  of  the  heart  when  we  have 
no  reason  In  nssuuie  that  the  orgini  \s  the  seat  of  wide-spread 
striieliiral  disease  and  there  may  he  no  extensive  post-mortem  al- 
terations tlial  can  be  n-eonjnised.  The  heart-walls  are  soft  «nd 
Hahliy,  an<l  riiat  is  atl  Unit  can  be  saiil  of  tbeiu.  In  such  a  case  the 
individual  may  have  l)een  ameniic,  or  his  hoart-miiscle  as  well  ns 
his  skeletal  museJen  bus  been  weakened  by  years  of  close  applioA- 
tion  to  bii.iiiHMs  iir  inli-Uei'tiial  i>ursiiits.  Without  any  preparation 
Hiich  ;in  individual  l:ikes  to  bioyeling  and  at  once  indulges  in  long 
lours  lit  11  seortrbinp  jiaee  up  bill  and  down,  over  rough  sandy  roads 
and  Hguinst  heavy  winds.  I'nder  ibr  ahcnrd  im|iression  that  such 
e.xercisc  is  pnoil  for  bis  weak  lnllS(■l^•^^,  be  heeds  not  bis  panting 
rettpiraliotm  and  rapirl  bearldieiil^.  Hut  outraged  iVntnro  avenges 
the  insult  by  permitting  the  gradual  if  not  sudden  development  of 
I'lirilhii'  dibiliiliori. 

I  oui-e  luid  under  treatment  fur  a  liine  ii  clergyinan  of  mid- 
dle Bgi-  who  bud  left- vent  ride  dilatation  with  relative  mitral 
Ineiiinpftenee  n.t  the  resnll  of  a  cinglo  injudicious  effort  of  this 
kind.  As  he  expressed  it,  "he  had  puiiipcd  up''  the  steepeM 
road  on  the  biiuki^  of  tlie  Hudson  Itivc-r  a  thousand  feet  up  the  face 
of  the  Palisades — a  road  so  steep  tliiit  very  few  were  ever  able  to 
make  the  ascent  "ii  tlirir  wlieel*.  Ajth'itisih  not  aware  of  injnry 
at  the  linn-,  lie  imi  Inrig  ibcri'tifter  began  to  Ssuffer  from  ahirming 
fainting  spells,  the  first  of  wbieh  .seized  klm  while  delivering  a 
wruinii.  Furtinuiiely  for  him  hia  heart-muscle  waa  sound  and 
uiiiuialely  ri'cuvered  its  lone. 

II  is  nilber  »ingiibir  that  I  have  lieen  called  on  to  treat  for  car- 
diac iiicompcu-iii-e  line  fi.  ililaiiitiiin  from  strain  three  men  whoso 
in'eiiliiili"iiii  rci|iiii-ed  ibcni  to  inspeci  ImlMing:*  in  the  proeesa  of 
eon^tntcii.iii.  Failing  i.i  .jijicover  any  jatisfaclory  cause  for  llieir 
dibilalion,  I  was  led  to  intpiire  uiiniirely  eoncerning  possible  heart- 
sttraiti.  and  found  ibey  were  in  the  hahil  of  climbing  ladders  or 
ascending  many  llicbts  oi  *tairs  in   order  to  reach  the  different 

larts  of  ihcir  buildings.     It  has  i^wrned  to  uic  very  reasonable  to 
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assume  tlie  Hketihood  of  Leart-atrain  by  such  exertion,  and  in  the 
case  of  one  of  fheso  nit>n  interiiiirtrnrp  iiprtiisied  in  Rpilc  of  treat- 
nK'nl  unlit  Lt-  uxchangi'd  Lis  work  lis  building  itisixsclor  for  a 
seck-iitary  oei-iipat ion  in  an  iiffice. 

In  not  a  few  instances  the  resistanpe  of  the.  ni^'ocardiiini  is 
(liininii^hcd  by  tbc  inonlinnle  use  of  tobawo  or  by  sexual  cxccfiiscs, 
laic  b<iurs  and  stxriiit  dissijiatitiiL,  duniMn^',  vie.  In  titw.  t-ai^e  tlie 
youn^  man  breaks  down  in  his  nervoua  system,  a  second  developa 
8  C(iuj;b,  wliilf  still  amitber  tiinnifesta  n'lgm-  of  tvirdiiic  ililatation 
that  may  bave  Itt^n  siuMfuly  or  griidniilly  imiuri'd.  In  most  of 
such  cases  complete  reatoralion  of  beurt-|iower  follows  removal  of 
the  cause  and  approprialf  treatment.  In  some  the  heart  remains 
periiiani'nlly  impaired,  and  Iti  kIIuts  i-vitv  frcsb  oxees^  is  followed 
by  ren(;\vcd  dilatation  until  at  bmgtb  irreparable  cardiac  stretch- 
ing and  insnttifieney  remain.  Suob  exiiinples  are  not  oonfiued  to 
the  male  wrx. 

Anivinia  and  cliloro.-^iB  predispose  to  this  fonii  of  hcarldiseasc, 
and  more  iban  tme  soeiety  lielk-  pays  for  llie  season's  round  of 
daneiiip  and  other  gaiety  by  alowly  or  acutely  induced  incompe- 
tence of  the  dilated  licart.  Many  a  jaded  matron  wlio  declares  she 
is  "  worn  out  "  by  the  demaTids  of  society  is  really  sufferiiif;  from 
serious  though  j^RTbapa  not  extensive  stretching  of  tlie  bearl-ehaui- 
bers.  Her  bcari-miisele  has  grown  flabby  and  is  nol  always  capa- 
ble f»T  i-'lif iT"i>  rr'^itiirsitii^li 
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likewise  a  compemsstory  provision  on  tbo  pnrt  of  Naluiv,  for  wilt- 
out  il  tfiiTf  wuiilil  Uf  pywilivc  <laiigpr  of  diaiitolic  arrest  of  the 
overliixecl  left  veiilricle.  In  carefully  trained  athletfSj  or  in  tlio 
young  witJi  a  robust  myowirdiiiui,  »iioh  a  ile(free  of  oardiac  strain 
is  ii?<ual)y  rtxwvered  froui  speedily  and  iiennani?ntly.  If  llie  walls 
are  not  perfectly  soundj  or  If  llicrc  is  sustainud  Ligh  llootl-preit- 
tfurv  in  tlic  aortic  synn-m  iH'oauwt  of  vaseidar  or  renal  disease,  or 
if  the  Iieart  ia  too  frequently  siibjoctod  to  overstrain,  pfrmanont 
dilatation  may  result  with  all  lis  i-'Onwiiuom-os. 

Finally  1  dcitire  here  to  dwell  on  rlie  harm  in  this  regard  that 
is  likely  to  accrue  to  young  children  from  tJic  imnioderato  uso  of 
the  bicycle  and  from  games  that  necessitjit«  long,  hard  running. 
There  is  actual,  not  fancied,  danger  of  cardiac  dilatation.  If 
their  hearts  are  soun<l  no  perniiiiiciit  injury  may  ensue,  unless,  of 
course,  the  strain  be  too  oft  rejx'ated.  In  many  rases  the  cltildren 
have  suffered  from  undetected  rheumatism  and  latent  pericarditis 
or  etnlucarditis,  and  in  such,  unrestrained  indulcfnei-  will  sorely 
resnlt  disastrously  through  tho  development  of  dilatation  of  the 
heart  with  i>0SHil)1c  coincident  inflituimution  of  some  of  its  struc- 
tures. 

The  heart  of  s  growing  boy  endures  a  degree  of  strain  disas- 
trous in  a  man  of  forty,  and  yet  if  overstrain  be  too  fretpiently 
repeated  during  one  of  the  "fatigue  periods"  of  childhood,  it 
may,  I  am  convinced,  ultiinately  enfoehfo  the  heart's  resistance 
even  in  a  boy.  The  overdistention  of  tJie  heart  is  due  probably  to 
ineffectual  systoles,  which  allow  a  residue  of  blood  to  remain  in 
the  distended  cavities,  while  with  the  continuance  of  muscular 
effort  and  dee]>ened  R-spirations  blood  is  passed  on  to  the  heart 
more  rapidly  and  in  larger  amounts  than  o*n  bo  expelled. 

Another  factor  that  should  not  lie  ignored  in  considering  tlie 
question  of  cardiac  strain  arti  those  nnkuowu  "  faligue  prodncta" 
dovelojied  dnriiig  severe  e.xercise  and  to  which  particular  attention 
has  beeu  called  by  ClifTord  Allbutt 

Symptoma. — The  symptoms  of  cardiac  dilatAtion  develop 
alowly  or  rapidly  according  to  the  development  of  the  dilatation. 
The  stretching  and  often  thinning  of  the  hcflrt-walls  impair  their 
contractility,  and  there  is  a  tendency  to  stasis  within  the  organ 
which  leads  to  loss  of  e^gtiilibriuTu  iM-twwn  the  arterial  and  venous 
streams.    Aa  the  heart-power  begins  to  fail  the  pulse  grows 
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rnpifl,  often  irrcpi'iliir  in  force  and  vohiniP.  ami  in  mnny  caspa  in- 
fcniiitlciit.  Canliiii-  iiii[iiil.'i-  lirciiiiri*  ivcnkor,  if:*  iirca  of  iliiliiciSS 
iii'.'ririiM'il,  anil  its  .m.iiuiIb  fi-clilo. 

The  pal.ii'nt  begins  to  notico  inovt;  or  less  brcntlilogaiiGag  on 
(■xfrtinii  iiini  ti  fci-liiin  of  iinwuntcil  lassihulc  tliiil  niiiy  amount 
to  artiiiil  wvnkncss.  His  poloiir  Hianecs  ft'fuu  llic  rnlilish  hue  of 
hciiltli  lo  tlif  liliiisli  pray  tint  <if  inorciising  miiillary  stasis.  As 
cnrdiap  innilciiiiacy  nilvanccs,  sytiijitonis  of  visceral  eongeslioH  np- 
pf-ar.  Tlic  Tiriiio  Icpsf'ii^  in  iiiinniiit  ainl  Ix'fiinics  of  hiyh  sjipcifip 
(frftvity.  iificii  (.'onliiliiini;  a  tnuv  of  allnitnin.  Tlic  Hvpr  iiK-rL-asL-a 
in  size,  which  itiay  paiiw  a  feeling  of  fnliioss  in  tho  riglit  hypo- 
fhondritini  or  u(  (!iiU  pain  in  tlio  hai-k  hnlmv  tlic  shoiiUIpr,  Its 
infi-riur  inarf:in  l"-i'oiii('s  nmrp  f»r  li-^is  diritiiii'tly  pal|ial'li.-,  lining 
PttKuitli,  tinii,  and  r<j|ind(-il,  and  jialpaiinn  nf  t!io  (n-yan  may  be 
somewhat  painfnl. 

('■iiificsiinii  wiiiiin  tlip  ):n^h'ivinri'!*linal  vr-ins  i?^  sliown  by  iin- 
|)ainoenr  of  apjH'lilo  and  more  or  loss  thiinlrnt  indiprniimi,  so  tliat 
llic  jintii-nl  fi-cls  liloatcd  afli-r  nii-al:*  and  (.'innplains  of  winily  con- 
i«liimtfd  Imwc"]  iiinvpmrnt.  Piles  may  develop,  sexind  |"i\vit'  bo- 
coinc  dcliciciit.  and  \vonn>n  arc  apt  to  suffer  from  lennn'rhiia  and 
diTJiiifji'iiii'iit  of  mi'ii-tnial  fnni-ti<in.  Con-rfstinii  wiihin  thr  ImvcT 
extrciTiilii'.''  lends  uJ  fii>t  to  [nilliiiesa  uf  tint  ankle.*,  wlilrh  hv  nifjlit 
feel  tense  and  nnronifortalile.  When  ilie  shoes  are  reinitved  the 
ikhx  is  fonnd  erea^ed,  and  a  rid^'e  indicate*  wln-ro  the  npjior  edgo 
of  tlie  --line  preswed.  Afler  a  in^ht's  rest  tliis  swellitiji  of  the  feet 
and  ankles  may  have  snhsiiled,  bin  as  cardiac  incomjmtonce  pro- 
f-re-i^e-i,  i['di'nin  rriiiains  pcniian'-nt.  I'illint:  oil  pressure  is  rinw 
jii'onoiiiii'ed  and  I'mind  to  unidnally  oxii'iid  upward. 

Thus  firailnally  but  steadily  ;;rinv  the  syinptunis  of  faiHtip  cir- 
enbilion.  and  at  lenufh,  if  tite  eniidilion  is  not  arrested  hy  treat- 
ment, llie  patieiil  is  eoni]ielled  to  keep  liis  ronm,  rnhmmury  con- 
pestion  is  no  lonfier  shown  merrdy  hy  dv-spna-a  on  effort,  hut  hy 
coiipli  with  frothv.  perhaps  hlnoily  expectoration,  and  hy  orthop- 
no'a.  Talkin.ir  eanses  hreatldi'sunevs  and  so  iiineh  faliirne  tliat  the 
patient  dreads  nr  even  >huns  the  elTort.  Exaniiriatinn  of  the  kings 
disehises  more  nr  h'ss  diilness  at  the  bases  behind  with  fino  crack- 
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iiess  are  greatly  increased,  of  a  quadrangular  outline,  and  in  ex- 
treme cases  may  extend  from  elose  to  the  right  nipple  on  the  ono 

liaml  nearly  to  the  anterior  HNillury  line  on  the  other. 

The  heart -son  mis  are  aIi[ioi>t  inaiidihle  and  lliere  is  very  apt 
to  1)0  a  systiilic  mnniiur  demiting  relative  luilral  Lir  trieiispid  in- 
Biitiificm-y  or  both.  Thu  leak  through  the  tricuspid  valves  ia 
shown  by  ibe  positive  venous  pulse  in  ibe  external  jugulars  and 
liver.  The  \x-ins  of  the  neck  staml  unl  like  blue  cords,  and  if  pul- 
sation in  them  ia  not  apparent  at  all  times,  becomes  plainly  visible 
so  soon  a»  ibe  palient  coughs  or  nmkfs  a  forcible  expiratory  effort. 
The  pulse  is  now  rapid,  ft-i-bte,  anil  often  arrhythmic. 

The  state  of  things  has  now  beeouie  pitiable,  and  if  not  r&- 
lipvcil  grows  steadily  worse,  with  the  development  of  general 
drop.-y.  traiisu'latioTi  iiifti  the  .-ff-roirs  cavities,  somnolence,  even 
low  iLuUlering  deliriuiLi  and  death.  This  last  may  occupy  hours, 
appciiriug  ui  eoMie  from  j;riidual  exbaustiou,  or  it  may  he  Ujihered 
in  by  pulmonary  oedema.  In  such  a  case  line  crackling  rales  de- 
velop. spre;id  tbrougliout  the  liiugs,  and  at  last  become  plainly 
heard  at  n  iliisiiJin'i*  wiib  evory  lalmureil  rrspiration.  Tn  other  iu- 
Bt.nnees  pulmonary  infarction  occurs,  as  shown  by  cough  and  the 
e.xpecloniiinii  of  briglit-retl  blood.  In  some  the  heart  stops  ab- 
rujilly  and  uiie.ypecledly,  while  ibe  palii-ul  is  at  rest  or  making 
aouie  slight  exertion,  allbouj:ii  this  sudilcn  ce^.aalion  of  the  heart's 
action  hiisi  lieen  preceded  for  scvcnil  days  by  »ipis  of  auch  increas- 
ing weakness  that  its  tiuid  arrest  is  seareely  a  matter  for  surprise. 

In  Hi>me  eases  fvinptouis  of  ciinliac  dilatation,  even  extreme, 
persist  for  many  mouths  or  even  In-o  or  three  years.  I  recall  a 
nuin  of  iifly  i-dd  whom  I  treuleil  in  INSiIf  and  who  was  a  striking 
exaiu]de  >if  ibi.--  uhriuiicity.  For  imu'e  tljan  u  year  he  hud  been 
iucapiii-itated  fur  allentiou  lo  bu^ini-^  and  yet  had  managed  to 
keep  about  ia  spite  of  very  apparent  shortncNs  of  breath,  n  rapid, 
I'XeeedioLrly  arrhythmic  pulse,  cnoniinusly  increased  cardiac  dul- 
nes!i,  iiml  fei'lilr  h<-iirt-souiid.i.  The  liver  could  be  felt  tbiu-bor- 
dcred  and  hard,  and  tliis  patient  eventually  died  apparently  from 
ibe  prcssure-elTi'ct!!  of  a^citc;^  railn-r  thini  from  iiidrj)endent  asys- 
l.idism.  This  loan's  bearl  was  imdoiibtedly  degenerated  and  very 
tliin-walled.  It  might  be  reckoned  ws  an  exainple  of  cardiac  in- 
adeijuiu-y  from  chronic  myocarditis,  but  it  was  a  typical  picturo 

nf  (.l.l'.iliio   .lililt'll  li-ili    i.f    llll>    llixipt 
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I   Iinvp   rpcpiitly   Ireateil   with   highly  gratifying   results,   hy 

niPniis  of  bathe  ami  rfsis(aii«'  cxfriTi^cs,  a  [juworfully  btiilt  mun 
(if  tliirty-figlit  who  whs  .siifTL-rin^  from  Ibc  cffctla  of  hi-art-Htmiii 
four  years  lifforc.  When  in  ainmrcntiy  iwrfwl  ht-ullh  he  pudured 
!i  dav  of  IcrrililL-  falinnr-  fnini  thf  PXPi'tion  of  joiirui'ving  in  a 
severe  siiow-s(<iriti  at  the  iillilurle  of  1S,0U0  feet,  Uy  ui^hi  ho  was 
completely  exhausted,  loolccd  liliif,  fell  eold,  had  a  feeliiip  of  great 
pnifordial  ojipression,  and  could  not  get  his  hrealh.  After  a  few 
ilays"  rest  he  fell.  Iictler  and  returned  to  llie  Ka^t,  lie  remained 
at  tiusiness,  bnt  when  siiuiiner  eanie  on,  weul  abroad  for  a  rest, 
«nd  in  London  eunsnltcd  a  well-known  niedieal  authority.  By 
him  he  was  told  lie  had  suffered  ii  heart-strain  and  was  advised  to 
give  u|)  linsiness.  He  did  not  do  so.  however,  with  the  result 
ibal  he  prudnally  developeil  syiii|ilonis  of  ehronie  bearl-diriease.. 
For  some  month!'  before  1  saw  Itini  he  suffered  from  dyspncra  of 
effort,  H  feeliiij;  liv  riitrht  r.f  prnf-mud  exluiiislinti,  and  llie  eonvie- 
tiou  ibilt  be  was  liable  to  die  suddenly  at  any  time.  lie  ncverthe- 
tcss  ri'ninined  at  hnsincsfl. 

Wben  I  first  saw  him  he  presented  the  signs  of  mitral  regiirj;!- 
latinii  with  seeondary  i'nlarj;emenl  of  the  heart,  eluefly  of  the  left 
ventri<'le.  Lungs  were  negative,  hut  tbe  liver  was  palpable. 
There  was  n<j  pitting,  hut  the  tissues  everywhere  felt  tense  and 
bard,  and  the  jialienl  said  he  "  fi.'lt  sW(dleu,"  Preliminary  treat- 
ment by  rest  in  beil,  eatliarties,  iitnl  ii  milk  diet  for  two  days  re- 
duced eapillar^'  stasis,  improved  lbe  ipntlily  of  the  pulse,  and  re- 
moved tbe  piitienl's  sense  of  air-liuiiger.  There  was  2  per  cent  of 
idliuniiii  in  the  urine,  but  altli'-iifih  repented  neareb  was  nuide  for 
casts,  ijiey  were  never  fmind. 

At  tlie  end  of  lew  tlniii  fi>ur  inoiitlis  flii:<  (mtieiit  deehired  be 
felt  perl'eetly  iveli  and  di'cirei]  to  return  to  liu>iue^s.  The  Jieart 
was  manifestly  smaller  and  its  iteliou  greatly  imjiroved,  but  the 
inilral  ityslolii*  miirumr  still  i-emiiined.  It  was  less  loud  and  \i}in 
barsh,  however,  and  the  first  so^und,  originally  inaudible,  could 
be  heard  distiiietly.  TIii'  liver  eould  not  be  fell,  but  albuminuria 
jiei'.iistecl.  Tlii>  man  ha<l  never  had  artienlar  rheumatism  or  any 
diseaBC  to  lead  to  endocarditis,  and  prior  to  his  arduous  mountain 
elimbiiig  liail  neviT  biid  i-ven  tlio  slightest  symptoms  of  heart 
weakness.  1  have  no  donht  that  his  heart-muscle  has  suffered  in 
its  integrity,  but  I  look  upon  this  as  an  iiistancc  of  chronic  left- 
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roiitricio  dilatntion  due  primarily  to  strain  and  leading  to  relatiTO 
mitral  incompetence. 

Afiito  dilatation  of  the  heart  from  strain  most  commonly 
■ffwts  the  right  ventricle,  but  it  may  also  take  place  in  the  left. 
T^is  was  shown  in  the  cases  of  the  young  men  who  were  examined 
by  Harold  Williams  imnieiliately  hefore  and  after  a  run  of  twenty- 
five  miles.  Curdiiic  dilatation  waa  showni  hy  exhaustion,  cyanosis, 
a  rapid  thready  pulse,  manifest  increiise  in  heart's  diilne-BS  both 
to  right  and  left,  and  hy  a  systolic  miirmiir  having  the  characters 
of  a  mitral  bruit.  The  .lafi'ty-vulve  action  of  tricuspid  re^rgita- 
tion  may  be  rather  tpiickly  imlnced  as  compared  to  the  time  it 
would  take  to  set  up  such  a  lefl-vcntricle  dilatation  as  wonld  pro- 
dnco  relative  mitral  iHcom]ieleiief.  In  ii  run  uf  Iwenty-five  miles 
requiring  three  or  fuiir  hoiirs,  time  wonld  be  given  for  the  safety- 
valve  action  of  mitral  Inaiifficicncy  to  occur.  Were  this  not  so,  the 
left  ventricle  would  be  subjected  to  a  degree  of  strain  that  might 
prove  dangerous  and  even  fatal. 

The  syiii ptonw  of  acute  heiirl^strain  are  those  of  deficient  arte- 
rial circiildtioii  (reliitive  sirtcrial  jiTiiviiiiii),  a  rapid,  weak,  Hud  it 
riiuv  ill-  irrejriilnr  or  intermit  tent  jndse  with  signs  of  an  overloaded 
venous  and  pulmonary  system,  ilyspntra,  exhaustion,  pnecordial 
diseoinforl,  perliii]is  pain,  and  cysinoeis,  congestion  of  the  liver,  and 
positive  venous  pnlse  of  lriciis|)i;d  regiirgilaliou. 

Within  the  last  year  1  have  seen  two  inBtances  of  acutely  in- 
liui'i-d  dihitiition  of  the  riphi  Vfiilriele  in  powerfully  built  young 
un'O  Ill-longing  to  college  fciot-hiiU  teams,  Out-  of  ilu-m  walked  off 
the  fielii  after  the  conte-M  was  over,  but  he  looked  blue  in  the  face, 
eom]iIuiin-d  of  dull  piiin  behind  llic  lower  end  of  the  sternum,  and 
the  plivnii-iiiii  liiniiij:  i'lmr}:i-  of  tlie  team  deteetcil  increase  of  abso- 
lute ilulucss  to  the  rislit.  Snnptnms  did  not  dinappeur  for  a  num- 
lier  'if  <\i\yf.  and  it  was  months  before  the  heart's  action  regained 
it-i  wonted  steadiness. 

When  the  heart -muscle  is  Iipalthy,  acute  dilatation  from  over- 
i»trnin  may  ho  reeovcrcd  from,  yet  if  too  frequently  repeated  may 
wilhont  doidjt  resnil  in  |H-rmiin<;-m  cardiac  iiicompelence.  T  be- 
lieve lilts  is  a  very  positive  danger  attending  college  alblelics,  par- 
ticwliirly  in  foot-hull  ami  ri>wing  nuitches. 

When  the  heart-nnwle  is  not  healthy,  and  therefore  when  per- 
sons have  passed  their  forty-fifth  year  and  have  nirived  at  a  time 
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of  life  ill  wliioli  the  elate  of  the  myocardium  is  (lueslionable,  acute 
cai'iHac  dilatuliun  from  ovcrslrniii  bpconiea  a  v<-ry  serious  inattcr. 
TIiL-  first  syTii[iiums  of  hearl-st rstiii  may  be  rec'overoii  froiu,  but 
more  or  less  inadequacy  is  likely  to  remain.  In  time,  ns  a  result 
of  rciipwod  but  less  severe  strain,  evidence  of  weakncsa  sets  in 
iind  tLt-  patient  iiltiniatcly  presents  u  clinieal  pieliire  of  fjniduiilly 
iucreii siller  diliUiilinii  nf  ibe  lieart. 

Physical  Signs. — Inspection. — The  niulliplirity  of  condi- 
tions wliieli  affect  (lie  results  of  insiK-cliou  renders  this  means  of 
invi'Btigaiioii  i.if  I'ompnra lively  small  value.  TLc  eve  mav  per- 
eoive  the  well-known  inanifeslatinns  of  eiirdiac  weidiiies*.  but  it 
cannot  furnish  information  as  to  the  actual  atate  of  the  heart. 
There  is  usually  an  (diNciice  of  vlriiblc  enrdiaf  impiiW.  bul  this 
alone  is  of  no  value,  since  it  is  iionnnl  to  many  individuals  to 
biive  nn  viHiblfi  anexdipat  on   nnviiint   i>i  tlie  vnlniDe   of  tl)f>   liiiiir* 
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(K-gree  of  dilatation  and  the  tbaiubi^rs  affected.  Id  dilatation  of 
tlio  left  ventricle  relulive  diilnerta  is  iiicreaaed  towards  the  left  and 
iipwani,  while  in  Btretcliiiig  of  ihf  ripLt  heart  it  is  augmented  to 
llie  right  and  downward.  When  general  dllalatjun  of  ihe  heart 
exists  ihe  area  of  dulness  is  foinid  to  liave  assnincil  a  <|UuilnuiguUr 
outline  wilb  broadly  ronnded  eoniers  and  sides. 

,4  iiscullalioii. — The  lii-iirt-soniids  are  feehle,  alternd  in  intensity 
and  rlivthm,  and  are  frei[iK'ntly  aceompajiied  or  obscured  by  uiur- 
murs  of  relative  or  musi-iilar  mitral  or  t4ueU3|iid  incompfl«nee.  The 
systolic  tone  becomes  shortened  and  valvular  like  the  second,  and 
with  lesseniiifT  i.f  the  long  ]i:nise  the  i-hyilini  of  ilie  sounds  tends  to 
assiinie  tliat  of  ihi-  licliing  nf  a  ^rnull  clock  or  wiitch.  In  cases  of 
gi-eat  weakness  and  rapidity  of  heart-action  the  tones  follow  each 
other  in  quick  succession,  or  hut  a  single  sound  may  ho  detected. 
The  aortic  scccmd  lone  is  ii^niilly  dirniriishe<l.  while  the  pnln)onic 
seeoiid  isacvenlnuled.  If  mnnnurs  exist,  rhcy  are,  as  already  stated, 
those  of  relative  or  muscular  incompetence  of  one  or  both  auriculo- 
vcnlrienlar  valves  di'jM.nidiug  .m  The  degree  of  dilatation.  The 
auwultalor  should  not  forgd,  however,  that  it  is  po^ihle  for  bruits 
of  pi-e-existiiig  valvular  disease  to  be  present,  and  therefore  he 
must  not  haiitily  eonehidc  that  the  munnur  is  necesBarily  due  to 
dilatation  ulone.  In  many  cases  he  nmst  await  the  result  of  treat- 
ment  bi-fiirc  deciding  detiiiilcly  on  its  real  nattire. 

DiagnoslB. — The  recognition  of  cardiac  dilatation  ia  ordi- 

irarily  not  ililtieult,  eripeciiilly  if  il  liii^  I ii  acutely  induced  or  has 

progressed  to  the  production  of  considerable  iuadeipiaey.  Minor 
degrees  of  stretching  are  not  always  easy  of  detection  and  require 
minute  inquiry  into  the  history  nn<l  symptoms,  as  well  aa  pain»> 
taking  physical  cxpoiiuation.  In  shiwly  induced  dilatation  there 
is  liislrij-y  uf  gr!i<luiil  'iTiSet  and  jifngret-'sive  increase  of  symptoma 
of  cardiac  ineumjictcncp,  while  tljen*  iirc  clinical  Hixlingv  of  (1)  a 
more  or  le.-s  nipid  and  feehle,  il  may  lie  irregular  or  inicrmillent, 
pulse;  (U)  feeble,  tajipiiig.  or  even  iiiiperreptible  cardiac  impulse; 
(U)  increase  of  n'lative  and  pcrha]is  nupertii-ial  dulness  in  one  or 
more  directions  aeconling  to  the  chamber  affi-cted;  (4)  feeble  tick- 
ing soumls  rtnd  pirliai'-i  systolic  ujnnunr»  of  relative  op  muscular 
mit.riil  or  tncu>pid  iiKiTitlicieiicy. 

In  arutc  orerntraiu  \\iv  phenomena  of  cardiac  eDibamsmeDt 
follow  »onie  unusual  i-xertion  and  are  easily  recngtiised,  while  the 
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patient  ia  apt  to  display  more  or  leas  cyanosis  and  other  evidence 

of  iiu|ieiiding  slasis. 

Differential  Diaijnosiji.^Acute  dilalation  of  ihe  heart  can 
scarcely  be  inistakcii  or  couftnmdcil  with  any  olhor  condition  pro- 
vided due  attention  ia  paid  to  liietory  and  objective  symptoms. 
Distention  of  the  cardiac  cavities  that  has  developed  more  slowly 
ami  lias  grown  extreme  may,  however,  lie  mistaken  for  pericar- 
dial effusion.  The  differential  points  are  fully  dealt  with  in  that 
chapter,  hnt  .siH'cial  emphasis  may  here  he  laid  on  the  necessity 
of  delermininj;  the  relaliou  of  the  outer  and  inferior  margin 
of  dcD[>-Bcuted  dulncsB  lo  the  position  of  the  apcx-lwat.  In  car- 
diac dihiliili<iti  dulncss  does  nut  pass  Wyoud  tbc  limits  of  car- 
diac ini]julse,  wherea."  in  peri<'ardial  distention  tli(-  ape.>:-lin- 
pulse  is  situated  within  llie  outer  horder  of  duhiess.  This, 
and  liiis  alone,  is  the  trustworthy  criterion  of  difference  between 
the  two  affections.  In  other  respects  there  is  often  a  striking 
nirjiijarity. 

Dilatation  am!  hypertrophy  can  scarcely  be  confounded  if  due 
attention  is  paid  to  the  characters  of  the  pulse,  to  the  nature  of 
the  iiiipniM'.  aud  to  the  irrcaler  fcehlenews  and  rapidity  of  the 
sounds  in  dilatatinn.  A  siinply  dilalcii  and  yet  not  specially  de- 
pc-iu-rated  heart  cannot  often  lie  distinguished  from  a  liegenerated 
and  hence  sfcoudarily  dilated  organ,  and  it  is  not  always  prudent 
to  atli'iii]it  Hiii-!i  di->tiuc'lion. 

Prog:no8is, — I  )i]aialion  of  llie  heart  should  never  be  regarded 
as  u  trivial  ujatlcr,  niid  yet  the  decree  of  its  gravity  dc|M.'nds  upon 
till-  ■ii;ile  of  the  ln-ai'iMiiiiMcle.  the  exieni  of  ihf  diliiliilion,  nod  the 
leuf^h  of  time  it  bas  existed,  It  Is  the  integrity  of  the  myocar- 
diinn  in  the  ynun^:  and  in  tniiiii'il  iitliletes  which  in  ihem  makes 
the  heart  recover  .ho  (piickly  and  well  from  the  overdistenlion 
caused  by  strain.  On  the  other  bniid.  it  i*  ihe  likelihood  of  the 
jii'art-wallw  being  not  ipiitc  wniii'l  which  renders  prognosis  serious 
when  dilatation  supplants  hy]iei-trojihy  or  when  elderly  individ- 
uals .suffer  beart-striiiu.  Siiffnu'd  arteries  do  not  neocssarlly 
mejin  that  the  heart-walls  are  seric.nsly  degenerated,  and  experi- 
OHce  abundantly  proves  that  in  some  eases  proper  treatment  may 
restore  n  dilated  heart  vvfu  when  the  vascular  coals  are  thickened. 
Xeverlheless,  under  such  conditions  stretching  of  the  cardiac 
chambers  is  always  a  grave  affair,  and  only  loo  often  there  is  but 
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Itltli'  |iro»poct  of  the  heart-walls  again  bocoiumg  as  somid  &b  before 
tlie  injury. 

Ciiniitic  dilnlnlic-in  assi^it'inleil  with  a  granular  kidney  may  »1- 
wnyt*  hfi  saiil  to  funiisii  a  very  gi-iLve  prognosis,  for  the  resistance 
ill  tilt"  iirtcriiil  syslcni  is  so  gtviir.  tliul  in  all  likclihooil  the  lioart 
Lii9  btvii  gniilmiliy  yioliling,  ami  having  once  given  way,  cannot  re- 
gain lis  lost  aiie<iiiiicv.  In  siK-li  »  ejiso  the  prognosis  dqjends  both 
upon  the  slate  of  the  liciirt-riinsckr  luid  the  possibility  of  lessening 
the  hijrh  pii lap-tension  by  treatment. 

In  the  face  of  both  arterio»clcro(-is  and  interstitial  nephritis 
a  serionsly  dilated  lieiivt  i:*  likely  never  afi;aiii  to  recover  its  former 
i'oiti|)i'ri^atory  hyperli'niiby. 

It  is  HO  evident  a  fact  as  to  scarcely  require  statement  that 
ibe  nu're  extrusive  the  ililuhition  ibi'  more  serious  the  prognosis. 
With  care  and  proper  management  minor  degrees  of  the  condition 
may  endure  for  a  lon^  time — i?vfn  years — yet  in  *uch  a  case  tho 
teuurc  of  life  is  always  uncertain,  for  the  reason  that  some  addi- 
tiiiiia!  and  nnevpecled  striiin  may  at  any  time  convert  a  not  alto- 
j;elh('r  ituriivotiniMe  jiilo  a  most  serious  prognosis. 

SicrK'liiii;;  ••(  (lie  iiiii'ieles  rir  of  llic  riglil  ventricle  is  not  BO 
grave  a  matter  as  is  Icft-vcnlvielc  dibiliilion.  Owiiip  to  the  thin- 
ncssi  of  their  w.-ills  ibey  may  not  bo  so  aiiu-u:il)lc  to  treatment — that 
is,  not  so  likely  to  have  their  hy|M!rtrophy  restored;  but  on  the 
other  hand,  the  rifjbt  veiilriele  is  more  likdy  lo  be  relieved  by 
>l  retelling  nf  ils  inirieiiln-veiilric-iiliir  riuL'.  and  iberi'fore  is  less 
liiible  to  panilyiii-  nvi'i'disieiiti'iii  Miid  diuHtolie  arre.-it.  Tliis  con- 
siderjiljoii  lends  me  lo  the  belief  tli;ii  in  fiisc*  of  left -ventricle  dila- 
Iritinii  the  ileveliipitieiit  of  a  ^ivrttolic  luiiniiiir  al  the  a|>e.\  i»  n 
favourable  r:ithi'r  tliiiii  an  inifiivirurahle  prognoslie  indication. 
Sueh  a  iiincmnr  i*  iismilly  ju'ld  t<i  iiidieate  relative  mitral  insnffi- 
eieney,  and  by  lb''  iiiviii:;  way  "f  ibe  tiiilral  valve  a  part  of  the 
escesvivi-  eiidneardial  blo.ii|-pi'e.;-iiire  bi'cnnies  Iratisferred  to  the 
auricle  and  |>iili;ii>tiary  veins,  and  lliii>  the  wall  of  the  left  ventri- 
cle is  relieved,  in  a  nieii.iiire  at  least.  T  can  reeall  more  than  one 
iii"taiii'e  of  -«iiilderi  and  imespi'clcd  dentil  in  men  whose  hearts 
ivere  serioiihly  dihiiril  and  in  wboni  r*nch  a  syslolie  n]iex-murmur 
did  not  esi«^t.  Cn  the  liiber  hand.  T  have  more  than  once  observed 
ibal  "ben  ibi-  iiiitr;ii  v;dve  ;;ave  way  the  progress  to  asystolism 
was  gradual,  and  death  wa*  usually  preceded  by  the  symptoms  and 
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signs  of  venous  stasis,  extending  through  a  period  of  weeks  or 
months. 

It  is  also  evident  that  prognosis  ia  largely  governed  by  the 
length  of  time  the  dilatation  has  existed.  If  the  myocardium  is 
still  healthy,  as  in  the  young,  a  chronic  dilatation  may  yet  be 
recovered  from.  In  persons  past  middle  age  the  condition  is 
likely  to  resist  treatment  if  it  has  become  chronic,  and  if  in  such 
the  pulse  U  jjcrsistently  arrhythmic,  it  is  to  ho  looked  upon  as  an  in- 
di('iili<in  tliiit  ill!'  heart-muscle  ia  not  sound  or  that  the  auricles  are 
greatly  dihited.  According  to  Radizevvsky,  habitual  irregularity 
of  the  jiulse  p(iints  to  preponderating  degeneration  of  the  walls  of 
one  or  both  auricles.  If  this  be  correct,  then  arrhythmia  in  con- 
nection with  chronic  dilatation  of  the  heart  is  a  better  prognostic 
sign  as  regards  length  of  life  than  is  tachycardia  with  perfect 
regularily  of  rhythm  due  to  a  dilated  ventricle.  In  acute  dilatation 
from  overstrain,  as  in  foot-ball  or  mountain  climbing,  the  progno- 
sis is  as  a  rule  good,  for  with  rest  and  proper  treatment  the  heart 
is  likely  to  return  to  its  former  healthy  condition.  Repetitions  of 
its  abuse  may,  however,  eventually  induce  permanent  iuade(]uacy. 

Another  element  that  enters  into  the  question  of  prognosis  is 
the  degree  of  subjective  symptoms  pro<luced  by  the  dilatation. 
If  dyspnica  be  less  than  one  would  be  led  to  expect  from  the  appar- 
ent gravity  of  the  condition,  (he  ease  is  likely  to  pursue  a  chronic 
course;  if,  on  the  other  hand,  the  shortness  of  breath  be  out  of 
proportion  to  the  apparent  size  of  (he  organ,  or  to  tlie  amount  of 
exertion  pcrfonucd  by  the  ]iaticut,  or  if  the  dys]in(i'a  assmucs  the 
form  of  eanliac  asthma,  then  the  prognosis  is  b;id,  unless  the 
urgency  of  this  sympiom  eau  be  accounted  for  by  an  associated 
empliyscma  or  bronchitis. 

If  skilful  trcatiiii  iif  succeeds  in  producing  only  tem|iorary  iin- 
jirovenii'iit,  and  the  heart  drops  back  to  its  former  state  so  soim 
as  treafmcnt  is  diseoTiliiiuc<l,  or  less  vigorous,  it  is  an  indication 
lliat  the  liearf  iMUsrle  is  eillier  too  weak  to  be  regenerated,  or  the 
]H'ri|iln  nil  ri'si.'taiire  is  loo  grral  to  be  perniancnlly  overcome.  A 
sleail\  liiiiii^b  gi';i<hiii!  loss  of  i^mouil,  in  s|iit{'  of  treat nieul,  proves 
that  verv  lillii'  is  to  be  ex]>ccl<'d  from  anv  m.inag(>inriit,  no  matter 
how  skilful. 

I'^xcepl  in  cardiae  strain  of  elforl  in  tlie  yonng,  one  should 
never  venture  to  ju'oguosticale  the  length  of  time  it  will  (akc  for 
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llif>  Ijnnrr  ro  l»r<  roHtori'd  t/>  Iir-nlth,  or  in  those  in  whied  tbU  is  miiu- 
tffly  iiti|iiHi-ilili*,  Ui  jircilict  liow  long  rlir-  liiM-xM-  \s  likfly  to  Imt. 
I  f  ill*'  li'fl  liMirt  In  tlin  omi  diielly  affpptfld,  rlie  end  iii«y  roni«  aud- 
ili'iilv  (UhI  iMii'X|MH'liil|y,  I'lit  in  tliuitc  (raw*  in  which  the  right  hc-art 
In  iIiii  (iih>  I'liii'llv  lit  fiiiill,  iiikI  imrtifularly  when  the  rifjht  nuriclc 
U  iTim-li  <liliil<-i],  jinlinnniir.v  infim-trt  are  very  likely  to  occur  and 
III  Im'  llifi  initiiKflintiily  i|i>tfriiiiniiif{  ciuii'c  nf  ilcnth. 

'I\vii  "liitin  nf  iiiinil  nn  tlic  |mrt  of  iht'  imticiil,  if  tlipy  ivmifi  on 
nfli'i'  iIk'  ilioMiMi'  liim  i-xinli'i]  fi>]-  xiitiiu  [inir,  and  serious  ayniptnnis 
(if  ulawi*  IMC  prcNi'iit,  HlwnyH  inakv  mo  apiirchrnsivo  of  the  ticnr 
H|i|'rinirli  "f  ilir  ti|iil.  Thi'Ht'  lire,  ijrrat  roslletisneBS  and  an  ill- 
ilnlliiril  ncrviiii"!!!'""  lliiit  k('i']i  (lie  pHlii-iil  ponstantly  moving 
iiluiiil,  antl  nil  the  i>llii<r  liaiul  a  .-tmliii'ii  lull  iti  tlii'  ]intiont'ii  senae 
nf  il i«l iiitfi.  Afli'i'  ilii>i  nr  iH'rhiips  weeks  of  8ei\*ere  suflToriug  ha 
hIIiIiIi'mIv  hiiH  M  liny  in  whiili  In-  fei'li*  ntiinrkiiMy  well  and  free 
fiKiii  ili'-li'i-Nn.  ThiH  if  ofli'ii  like  llir  cMlm  thai  preeedeis  tho  stonn. 
I  liiivf  nii'iH-  thiiii  lUHi-  KtH'ti  iloalh  jinnxlily  Miecwd  «ioh  a  day  of 
n|i|iMi^<Ml  well  U-iii^.  .\|>rM]uis  of  (lit-  furnier  ntalo  t  nvall  a  httfe 
ittiilillt' Mp^l  niiin  iirf^'iitiiif;  all  liic  iiyinpti^me  and  si^#  of  ^x- 
In-nii*  ^•nl^liln'  dilniitlU'ii  wlu'iii  1  exnniimil  in  (M»«iliation  vitk 
IV.  lliirriMOl  ImIo  mio  Mf(4<nh<iiii  and  in  whom  I  e*v  no  rritkBce 

thai  ih d  »«>•  iniininoni :  hi'  h.id  Ixvn  in  that  d>nditi«m  for  m 

v,t\\,  and,  ahhi'ii^h  vory  dy!i|>iM-i4*.  walkixl  into  an  adjotBiwr 
l^^^lll  111'  »liintl»y»sl.  lu'wrwr.  an  in>h'*tTil'<iWt«  rvsllesaws*.  ani 
h-w  il>.*ti  (ht>v  h.'nr*  after  «f  Vft  btiii  lie  dwd  suddenly. 

TrMUttvnt.  In  .ltUtxtti>n  of  th%'  iwATX  ^uddraly  ladwcii 
<hn'ti(:K  •tmn  the  dm  in>Ih*ait>>a  i*  to  plaiv  ti»  patkvt  al 
in  tK*  rwtiHilvul  or  ««rtMt-Twnt5tK>ttl  fvi^itiivi  fi^r  tbe  pttrpow 
K-nH-miii;  \h^■  hi-An'f.  tt^•^l  »'  far  a»  that  U  |*w»iN«.  Hwodw  i 
M'titoi  avui  a  !t-,inf  tnit^^l'.il  TNsvsr*: )v*o  Vritbt  the 
ih*'  ryfci  (»»r\«n  !»>»  wjM.iS.  a»,i  j;  tiw  ftnruUtocy 
*v*"t>>.  a*  i«  ilwyv-othful  aihVte.  Ninuv  iW-  -  '  -  -i-tisMit 
.xWit^-K^  m\','.  lijxW.iS  i-Avt  a  iV!A'r»:i\'«  vi  .—   .    •  i.->cTinna  as 

Is.  s«tt  tW  iVBvraT*.  At  yM'x^'.'f  K/t  >fr  sa»  oi  ptBitnl 

In,-*  -xri-s.-*.  '.W  ■ar>rn(*or  ia:  'i^  intr  ,-ua3i-<  rwara  v 

X<    -VnWn   >A4a3»W    *':^-3    3lf    lj^*aL12l&l    <n!SBeUS    ^  .     - 
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in  the  sjBtem  at  large.  Five  graiiie  of  lihie  masfl  followed  by  J 
innK'c  of  Kpsoni  stilts  I'iglil.  In.uirs  llu-ri'!iffcr,  or  a  grain  or  two  of 
caloiiic-l  al  liedtiiiie  ami  a  gliisHful  of  llic  soliilictii  of  citrato  of 
inuguesia  next  morning,  or  any  one  of  the  nimierous  aperient 
waters  in  ihe  markitf,  will  prove  liigbly  cftieient  to  (bat  eiiil. 

The  ])ur[j(we  of  the  digitalis  i»  to  -jIdw  down  Ihe  heart  and  en- 
iiblc  it  tu  i-ni[)ly  its  diBleiuIcd  wivilitif  effoetively.  This  limy  be 
aneonijilitthod  by  tlie  iidniiiilslriitidn  of  Ml  to  l.'i  tiiiniitis  of  the 
lirictiirc  every  six  boiira  ffir  fnur  or  five  days.  Iiiiproventeiil  will 
111)  t^howTi  by  n  reiUielioTi  in  the  rate  and  eorresponding  gain  in  the 
force  and  strength  of  fbe  pulae,  by  disap])earance  of  cyanosis  and 
other  signs  of  venous  congestion,  by  increased  dim-efli-i,  and  a 
gnidiiiil  reiiini  to  noniinl  in  the  wi/e  and  sonnds  of  the  heart. 
Htryehiiiiie  and  nilroglyeerin  will  probahly  iml.  I)e  required.  It 
ill  well,  however,  to  insist  on  light  yet  nntritioiis  diet  until  the 
norijiid  Ninte  nf  the  circiiliilioii  lias  been  regiiined. 

When  iti'iiiiaitfiil  runliuc  iiisiiffifinicy  is  threatened  from  re- 
peated heHrt-ntniin  or  from  the  gradnal  giving  way  of  hypertrophy 
in  the  faee  of  relatively  too  great  jieriphcral  resislaiiee,  the  prin- 
eiple.s  of  treatment  nnist  be  tlin  same  as  in  any  other  form  of 
beart-weaknewH,  'I'lif  lirst  indieiilion  is  to  relieve  the  overtaxed 
Iiearl.  'i'liercfure  the  piilient  must  Iw  put  nt  ])bysieal  rejit  for  a 
lenglb  of  lime  wliieh  is  to  be  determined  by  resnlls.  To  the  pa- 
tient's ipicry.  "  How  long  ninsi  I  sDiy  in  bed  i  "  do  not  jiermit 
ymirself  lo  make  a  iletinile  an.swer,  bnt  tell  him  that  is  to  be  de- 
tennined  by  the  rapidity  and  degree  of  im]irovcnipnt.  Tn  other 
respwls  ihe  same  gencrn!  plan  nf  netion  previously  detailed  for 
cases  of  lost  eompensiitinn  is  lo  be  followedj  but  varied  to  meet 
Ibo  pi-ouliaritiea  of  eiieb  eaite. 

Most  eases  of  eardiae  ilibitation  whieli  the  pbysieian  is  called 
on  to  treat  are  not  in^tanees  of  iii-nte  strain,  but  of  ehronie  cjirdiiic 
inMnllieieney.  Tliey  are  to  be  managed,  therefore,  in  aecordance 
with  the  principles  laid  down  for  the  treatment  of  inadequacy 
from  elironie  myocarditis,  mid  the  reader  i^  referred  to  tb:it  cUn]}- 
ter  fur  deliiils. 

There  are  three  measures,  however,  of  whieh  it  may  be  well 
to  s]i<'iik  with  «pe»'ial  nOation  to  eiinlinc  dilatation: 

(1)  lUntuflcHuuj. — Oeeasionally  a  patient  is  encountered  who 
from  one  cause  or  aoulher  is  sufffring  from  great  ovcrdistcntiou  of 
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tlict  right  heart.  The  action  is  extremely  feeble  and  disord 
the  faee  is  eougestcd,  the  veins  are  turgid,  Jysjiua^a  is  profo 
the  lungs  are  filled  with  rJles  of  piiliuonarj  a-dcnia,  there  is  a 
and  Ijk'ody,  frothy  expecturatiLin,  there  is  no  a-deiua,  but  tin 
tn'Hiitiea  uru  fukl  and  cyanosed.  Percussion  shows  enon 
dilatation  of  the  heart,  and,  so  well  as  cau  he  determined, 
heart-tones  are  very  weak  and  impure.  Dissolution  appears  ii 
nenl.  Under  sui-fi  cirenmHtHuees  tin.-  physician  realizes  that  i 
ever  is  to  bring  relief  nuiMt  he  done  qnickly. 

There  is  not  time  for  difjitalia  and  cathartics  to  be  tried; 
are  Iihj  slow.     In  .■iurh  an  extremity  there  is  nothing  that  usi 
ationls  such  proiii]it  relief  as  \x'nes(.>ctioH,     Twenty  or  more  ot 
of  blood  taken  from  the  arm  are  generally  followed  by  dimint 
of  cyanosis,  noticeable  improvement  in  the  tonality  of  the  p 
and   increased  clearness   and   strength  of  the  hearl-sonnds. 
cour.sc  such  iTiipniveutent  will  be  only  temporary  if  nothing 
is   done.      This   treatnient   must   be   followed   up,    therefore 
the  juilieii.iiis  use  <if  iligitiiHs,  strychnine,  and  cathartics,  to  st 
what  is  gained  bv  the  iibslractiun  uf  blood,  since  this  latter 
course  only  a  temporary  measnre  i-esortod  to  for  the  dire  e 
geney.     Alany  a  patient's  life  has  been  saved  by  such  treatn 
bnt,  iinfortiniiitely,  it  will  not  save  all. 

(•2)  K(Uiln-itn  Haiku. — IJy  stime  authors  who  seem  to  ma 
fad  of  lliis  mode  of  treatment  these  saline  and  effervescing  1 
are  advised  even  in  cases  of  extreme  iuid  long-standing  dilata 
Judging  fmni  my  experience,  such  treatment  is  a  mistake  in  ' 
iu  wiiich,  from  tlie  arrhythmic  pnlse,  enormous  area  of  eai 
duhiei^,  and  feeble  tuninllnous  heart-snnnds,  it  is  clear  thai 
I'iU'diac  walls  are  too  tbiii  to  ever  regain  their  old-time  power, 
cn'tieiiily  llic-^e  bath?  sli"iilil  unload  ibe  cardiac  cavities  and 
jis^ist  ibi'  heart  in  in  lidioiirs.  As  n  mutter  of  fact,  I  beliei 
these  eiiK-s  ibey  do  not  accuniplish  tbi;;  result.  Rueh  persons 
ni't  lie  Kiali-i'ially  benetltcd  by  atiylliing,  yet  if  juiy  remedy 
belp  llniii  it  sbould  be  digitalis,  strychnine,  and  ealhartiea 
rioiisly  iiilniiTiistcreil  for  un  iiiilefiiiile  time. 

{'i]    firninhiiirc    ICj't-rcisr.i. —  If   given    by    an   attendant 
rliiiniTigiily  iinilerirlnnds  bow  to  apply  the  proper  degree  of  ri 
uTice  to  a  feeble  heart,    these  exercises  mav  ]»rove  of  real  be 
even  to  a  seriunsly  dihiled  heart.      They  arc  stipposed  lo  re 
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the  cardiac  cavities  by  diverting  a  part  of  tlicir  conlpiils  to  tlio 
|iiTi|ilicriil  v<'.ssi'ls,  iiriil  IIS  II  iniHti-r  iif  fuel  tlii'V  iiro  followed  by  a 
ilciiiutislralile  dw reuse  in  ihe  iiri*a  ut'  ciiriiim'  iIiiImc.hs,  N\'vi.tI lie- 
leas  I  do  not  believe  it  is  possible  to  create  so  remarkable  a  decrease 
ns  is  eliiinieil  by  Tlieodor  Sobott,  wbu  iiiids  in  tbis  effect  ii  means 
iif  ililTcreiitiiil  diii^iiosiH  Itetweeii  ii  dllnled  iir^uii  iiiid  a  [U'rieiirdiul 
elFiisi'iii.  Wlu'ii  cTiHiKjVL-d  in  ibi^  rundilion  now  cunwidered  ibey 
must  be  given  with  very  great  pentleness,  and  movements  arc  to 
lie  (Piiiilted  wliieji  neeessiliili-  ibe  cli-vdliHii  nf  tln"  iiriiiM  iibuve  llie 
b<'iid  lis  well  lis  i)i-ndiii^  n\'  tbe  tnitik  a1  liie  \n\n<,  wliteb  are  capable 
of  iiiiKinenting  dyspnu'o  an<l  agf-riivalinp  the  dilatation.  Kveii 
wlicn  ]ieriTiMneiit  iiii  proven  lent  in  the  pritieiit's  condition  does  not 
resnlt  it  is  generally  found  ibiit  for  a  time  at  leai-t  there  h  a  )es*- 
eninj;  of  bis  ilislress  niid  an  improvcmenl  in  his  eolour.  I 
ihcrefore  reeoniinend  tln-ir  Irial  in  11II  eases  of  chronic  enrdinc 
dibilation. 

Should  cases  of  ebvouie  cardiac  incompelcnec  be  ii<it  improved 
by  ihe  measures  jiint  upoken  of,  then  it  is  reasonable  to  infer  that 
the  cane  hiis  pn.4.wd  beyond  the  t^Uii'v  in  wiiicli  anything  more  is 
Ir)  lie  boprd  from  treatment  lliiiii  the  ameliiiratJon  of  syinp- 
tonii^.  One  may  yet  do  wliiii  ln'  eaii  with  dij;iialis.  utryebnine, 
nitroj^lyeeriii,  <lil1'nsible  sTiiHiibiiils,  and  euthartics.  In  the  ma- 
jority of  eii>ie^  ninvpliiiii'  will  now  have  to  be  ;;iven,  and  if  admin- 
istered by]ioderniiealIy  to  Rriire  eoini'oriable  nij;lit.s  ibe  remedy 
is  generally  of  tite  greatest  service.  In  many  instances  inor- 
pbine  tbiis  given  will  prolong  life  and  eiisc  the  sufferer's  path  to 
I  he  yrave. 

Otdy  a  few  months  ago  I'r,  George  F,  Itoberts,  of  Minneapo- 
lis, called  me  to  «-e  n  genlleiuan  of  nearly  sixty  who  presented  a 
typical  i>ii-tiire  of  a  dihiliid  heart.  Tbo  myi.>enrdium  was  probably 
degeneralcd.  but  his  arteries  were  soft  and  nrine  was  negative,  so 
thai  one  eonld  not  sny  there  was  more  than  cardiac  incompetence 
from  dilatation,  lie  was  in  bed  and  dyspna-ic,  but  his  suffering 
aroHc  from  vertlL'o.  whieb  I'lime  every  few  minutes  and  lasted  from 
a  few  seconds  lo  11  minnie  or  more.  I'lirlng  the  vertigo  bis  radial 
jiulso  wholly  disappeared  and  the  heart-sounds  became  exceedingly 
rapid  and  feeble  but  perfectly  reKuliir;  the  cavities  were  not  being 
emptied,  finddcnly  the  aetion  of  the  heart  would  change,  becom- 
ing slow,  strong,  but  irregular;   the  pulso  would  return  and  iho 


patient  would  exclaim,  "  There!  it  is  gone!  "  meaiiing,  of  course, 
his  dizziness. 

The  cervical  veins  wtTo  disteiid(;(!,  liver  was  palpable,  urine 
Bcanty,  but  no  tpdtmu  aiid  no  tnrgcscfnce  of  the  superficial  veins 
over  the  trunk  ain.i  limbs.  Cardiac  impulse  was  absent  and  the 
area  of  diiJuess  cuomiously  increased  and  of  a  quadrangular  out- 
line. It  seemed  as  if  the  large  vessele  of  the  abdominal  and  portal 
systtma  were  holding  the  uioat  of  the  l)lood. 

Veneacction  was  indicaled  aud  might  have  afforded  temporary 
relief,  but  for  certain  reasons  it  was  not  performed.  Instead, 
nitroglycerin,  oamythor,  and  valerianate  of  caffeine  were  injected 
sulK'utnucnusly  at  short  iutervals  and  the  bowels  were  o]>ened  by 
calomel  unil  ii  siiline.  Vertigo  was  relieved  by  this  means,  but 
circulation  whm  not  uinti-rially  improved.  TliG  heart-walls  were 
too  greatly  strotehed  and  jiroljaUy  degenerated  to  regain  their  ade- 
quacy, and  the  patient  died  about  ten  days  subsei^uently. 

II.    EELATIVB  AND  MUSCULAR  MITRAL  INSUPFICIENOT 

Ih'latirc. — By  this  term  is  lueimt  tliat  variety  of  incompetence 
which  rtsults  from  overnlisten tion  nf  the  left  ventricle  and  is  en- 
countered in  its  most  typical  form  in  tlie  acute  heart-strain  just 
dcsi'rilicd.  AVbcn  so  pnnliiceii  the  insiitHi'iency  iw  sometimes 
spoken  of  as  primary',  to  distinguish  it  from  the  subdivision  known 
as  secondary.  It  is  the  latter,  or  secondary,  that  not  infrequently 
develops  in  tJic  late  stage  of  aortic  stenosis  and  regurgitation  and 
lias  so  often  been  referred  to  in  the  foregoing  pages. 

Balfnur's  term,  Curiible  ilitral  Kefj:iirgitati"ii,  was  intended  to 
cover  ear-es  nf  primary  rehitive  mitral  inconqH-tenee,  particularly 
as  seen  in  i-lilorolic  girls.  siiic<'  it  is  ver\'  amenable  to  treatment. 
The  IcMii  was  ba^'d  on  the  sujiijosition  of  sui-b  a  stretcliing  of  the 
niitr:il  o-iiiiiii  ;i-  |ire<'!uifid  the  ad<'quiiie  elosure  of  tlie  valve-flaps. 
Tn  the  liirlil  of  nmre  recent  knuwlrdire.  buwcver.  it  is  likely  that 
tlic  ins-nllieieney  desrrilicd  by  tliat  disiiiigiiislied  author  is  in  reality 
tlic  fiirtii  hmw  111  he  (■(insiilered. 

Mti.^'  iil'ir. — This  lenu,  which  may  b<'  applied  to  incompetence 
whether  "i  the  initrid  or  tricuspid  valve,  dciKitcs  a  fnrm  of  in- 
sutiieiencv  dependiiijr  nnl  on  over-<iisiention  nf  the  ventricle  with 
corrcs]"inding  dilalatiiai  nf  the  rini;,  hut  on  a  functional  defect  of 
the  nuisi'iilar  meehiuiism  hv  wliidi  n<inn;dlv  the  valve  is  enabled 
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to  cloBe,  For  our  knowle<lge  of  the  facts  underlying  this  sub- 
division of  mitral  int'ompetcuce  we  are  indebted  to  the  Leipzig 

School,  wIioHc;  vicwtt  it  luu^t  be  eonfessod  have  been  very  tardily 
accepted  by  English  and  American  authora. 

Pathology.— Til (■  morbid  anatomical  condition  underlying 
relative  insufficiency  of  the  auriciilo-ventricular  valves  is  dilatation 
of  llie  ventricle.  This  dilatation  must  n.'a<'li  sucli  an  extreme  grade, 
however,  as  tn  carry  with  it  more  or  less  stretebiug  uf  the  niitriit 
ring,  as  shown  by  its  admitting  more  than  three  fingers.  The  valve 
itself  is  stnicturally  intact,  or  in  cases  of  long  standing  the  cusps 
may  be  longer  ajid  broader  than  normal  and  tbe  papillary  muscles 
be  Hattenetl  and  elongated  as  a  result  of  the  pressure  to  wbich 
they  have  been  subjected.  In  brief,  the  organ  presents  the 
changes  previously  described  under  Dilatation  of  tbe  Heart,  either 
with  or  without  structural  disease  at  the  aortic  orifice. 

In  muacuJar  mitral  insufficiency  the  left  ventricle  may  or  may 
not  present  evidence  of  dilatation,  but  if  this  condition  existed  dur- 
ing life  it  was  not  of  so  high  a  grade  as  is  the  case  when  relative 
iiK-onipeU-'nce  occurs.  In  many  instances  the  pathologist  is  sur- 
prised by  finding  nothing  at  first  sight  to  exjdain  the  munnur 
heard  before  death.  The  mitral  ostium  is  not  dilated  and  the 
valves  are  intact. 

Closer  examination,  however,  discloses  changes  in  the  muscula- 
ture wliicb  iuterfereil  with  the  perfect  coaptation  of  tbe  valve-flaps. 
These  arc  tJie  changes  of  acute  or  chronic  niyocaniilis,  which 
favour  llie  ncciirnTicc  of  wiri-  or  less  cHhiliition  arid  deici'live 
action  nil  ihc  ]iaTt  ui  the  ring  uiuscle  nr  papillaries,  it  i>i't]L. 

Three  factors  are  I'OTii'cnieil  in  tile  rli>suri'  of  the  aurii'uli>- 
ventricular  vnlve:;,  (1  |  the  iiressurc  of  tlie  blm"!  witbiii  llie  ventri- 
cle u]ion  their  ventrii'iiliir  ,-nrfacc,  ('2)  i\u-  cmilracliniL  uf  the  ring 
ULusi-lc  at.  the  Imsc  nf  ihe  ventricle  by  wlLicb  thr>  nrifii'c  is  nar- 
riiwcd  tn  a  men-  ''bird;,  and  {'■')  tlie  cnntriicliini  uf  the  jiaiiillary 
musi'les  :iiid  cnLi^eiiniiii  tightening  i>f  tlie  ciiri|;i'  tendiiii'a'.  The 
ennibinei!  ilTei-t  of  all  tliesc  elcnienis  \~  llic  |ii'rfi'ct  ii]i|in>ilioTi  of 
fill'  Viilvi-tlaiH  llin>iiL''hiint  ]ir;irlic4illy  their  entire  .-^urfai'c,  and  not 
niirily   iii    iln  ir   iiijii;iris. 

If  now,  in  ei>n-(i|ncTiec  nf  iutlauiTnatiuii  "r  (h'gineratiun,  the 
Willi  iif  till'  ventni'l''  dilates  siitli''ii*nlly  to  prevent  tlic  mitral  "stinm 
tr'"ni  becnniiug  adiipnitely  cuntractcd  during  systule,  or  tn  inttr- 
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fere  \vith  the  proper  pull  of  the  papillaries,  then  the  condition  is 
pn»eeiit  wliii-li  periiiil^;  more  or  less  regurgitation;  the  valve  is 
rendered  niiiwciilarly  iiieouiiii'tent.  (."onset ju en tly,  in  any  case  in 
whieli  the  cliiiicul  iliagnosis  of  mitral  insiiftieieuoy  lias  been  made 
anJ  in  wliieli  the  valves  are  fotiin!  iutaet  afler  deatti,  t-urt.-ful 
exaiuinalion  nnial  be  made  of  the  state  of  the  niyoeardium,  aimw 
in  (legeneralion  of  (lie  wall  or  of  the  papillaries  may  be  JiseovfrtNi 
the  piiTliiilnfiii'iil   i-aiist'  of  ihe  n'giirfritation. 

Etiology. — I'l-imarij  rrhllrr  in.sntlieieney  of  the  mitral  valvu 
is  the  result  of  aeute  dilatation  of  llio  Ipft  venlride  from  excessive 
plivrtiea]  eserlinn,  i.  i'..  iieuti'  stniiii.  This  was  well  shown  hy  Har- 
olil  Williiinis's  iiljsi'rviilii>tis.  He  fnniid  llial  of  13  healthy  young 
mi'ii  examined  inniied lately  aft.ir  a  iiiti  of  Sfi  miles,  II  prescntod 
ajijii'eeialde  dllatalli'ii  nf  llie  lefl  vpntriele  witli  a  mitral  systolic 
nmnnnr  itrt<l  vawiilar  evidence  of  stasis.  \Vhen  the  niyoejirdiiini 
is  dcfreneraled  and  (he  arlerie«  arc  stiff,  indiscreet  pliysicJil  effort 
is  ps])ecially  likely  to  ix^-nsioii  cnrdine  overHtrain,  and  I  have  mora 
(lian  oner  di-ienvered  lliiti  furni  'if  valvular  iru''ini]H'tence  in  eMerly 
llieTi  afli-r  a  liiisiiii-.ii  ny  jtuiiliii;:  trip  in  llie  iJiK-ky   M-mnlaius. 

Sfniriil'iri/  rrhilirr  ndtrnl  insulRcipncy  may  lie  said  to  be  the 
re.»n!f  I'f  elironie  lieart-jstrain.  It  i«  i«P(wil>Ie,  therefore,  when  tJie 
ji'fl.  veiitrii'le  Ijiim  heer)  eoinpclled  for  n  hm;:  lime  to  lalxmr  agninet 
great  jpcri|ilieral  ri-si-taiiee,  as  in  cast's  of  aortie  stemisis.  It  is  seen 
n"t  iiifri'inii'ntly  in  clinniic  iiitcrfiiilial  nepjirilis  when  the  hy]x?r- 
iriiphicd  vi'iit  j'ii'lc  i*  no  ionjrer  iihic  ti  m-mjic  with  llie  exc^-ssivc  hlmid- 
pressiii'c  in  llie  aortic  system,  or  when  llic  vi-utrielc  strnpi'ling  to 
preserve  it*  adequacy  is  ovcrpowereJ  hy  the  addition  of  soTne  un- 
wonlrd  physical  or  mental  strain.  Tlic  same  holds  trnc  of  the  mi- 
tral incorripcteiiec  secondary  to  lon;r-^tandinjr  aortic  rcgnrgitation. 

The  i-nnscs  of  intisrul'tr  ni'ifnil  tiinu/frririirtf  an-  iilentical  with 
those  of  llie  eccomlHrii-  relative  fonii.  Less  dilatation  of  the  left 
vrnlrielc  is  reipiired  to  prodni'e  It,  Iiowcver.  heni-e  it  is  a  more 
freijuent  ocenrrenee.  Morcuvci",  defeneration  of  the  papillaries  is 
ft  eonilitioii  wliieli  often  huds  to  miiwiiiar  incompetence,  whereas 
it  cannot  proilnce  the  relative  form.  The  miis<-ular  incomix'tence 
may  likewise  i-esnlt  from  acnte  hen  it-strain  wln'o  this  is  not  car- 
ried to  the  point  of  exircnii-  diljiiatitin. 

Acute  myocarditis  is  a  cause  of  the  mnscnlar  form  far  more 
commonly  than  is  recognised.     The  dilatation  may  he  slight  and 
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ea(-u|)e  reL-ognitiim,  aiitl  hence  the  apex  murniur  in  RL-iicriitly  eiip- 
]iuwJ  to  itiOii-jiu-  i-jii|<H'iiriiiii>.  Siii-li  an  i-rmr  is  llic  iiirn'i-  likely 
fitivc  till!  UI.-IIII-  niVdi'yniiiiH  Jt-vi'li>iw  in  ihf  coiii'sc  nf  .-tome  acute 
infection,  a»  rheumatism,  diphtheria,  typhoid  fever,  etc.  The  ulti- 
mate suhiiiidence  of  the  iiuirnnir  /Miri  /litusii  willi  the  n'liirii  "f  ihc 
veiitricle  to  imniial  snize  pruhahly  prove*  tlic  condition  to  liave  Ik^ch 
niuw-nlar  and  imt  eudm-iinliiie. 

The  (.'unihle  Jliind  Itc^iurpitation  of  oldf^roeis  and  grave 
ann'riiia,  widr-li  is  ]irnhnli!v  imiwiilur  in  the  strict  senate,  is  due  prob- 
ahiy  to  the  idood-ttate,  whieh  liy  dejiriviiip  the  heart  of  requisite 
nutritiou  lesgens  its  resisting  power  so  that  a  nufdenite  grade  of 
dilnluli'm  siipen'cnes. 

SymptomB  are  llinsp  nhjierved  in  cardiac  inadequacy,  and 
riri'd  lint  i"'  di'iiiili'd  lii-i-i-,  Tln'ir  iiiteiisiiy  atui,  t.o  a  eertain  extent, 
iLcir  cliaracler  deju'nd  u|Hpn  the  freciloni  of  ihe  leak  auil  the 
rapidity  of  ilji  ilevidopnieiit.  In  the  «li;;liler  ijmde^  of  nniscnhir 
riiitnil  ineoiiipeteiiee  syniplonis  iniiy  U'  to  mild  a»  not  to  draw 
iitli'iitiou  to  ilie  real  seat  of  trunlde,  and  it  may  be  ditiicidt  to 
dei-ide  liow  mueli  of  tlie  elinieal  pictuiv  is  duc  to  the  leak  and 
\\<<w  riiiic!i  |o  tile  uiidcrlyin;:  eunliae.  vnwuhir.  or  renal  condilitm. 

lii-lmive  nnlrul  iriMitheic^ney  of  acutf  heart-^lniiu  produeos 
pronouneed  Hynnjitouiw,  vi/..,  pnivordial  distress,  dyspmea,  a  feel- 
iufr  of  weakness  that  imiy  amount  almost  to  syncope,  cyanosis  i)r  an 
allien  ]iiiIIor  of  the  eon n ten ii nee,  Anieinic  or  ehlorotic  irirlt  with 
"  eiiralde  iiiilral  rejinririialiuii  "  are  apt  to  display  hrcathk-ssiiess, 
muscular  weakness,  and  sometimes  slight  ankle  pufiiae^s,  which 
is  due  1"  ihi'  -tair  ••(  the  Mimd  rather  than  the  heart. 

Physical  signs  nn-  essentia lly  the  same  as  in  mitral  repurgi- 
tation  of  enducardirir  origin,  but  with  slipht  differences.  In  rt-la- 
live  inanthcicney  peivnwion  is  apt  tn  show  prcater  increase  of  dul- 
nefw  to  the  left,  while  in  iiiitseular  incompetence  the  nninnur  is 
more  typically  blowing;  and  pcnorally  aceimipanies,  but  does  not 
rejdaei-,  the  first  sonnd  at   llic  m^-s. 

DiagnoBiB. — Thi'  rocofinition  of  the  nulra!  insufticlency  is 
generally  la^y.  The  diflicnlty  li«'s  in  differi'ntiating  the  forms  WO 
an*  considering  from  the  ineom|ietence  of  endoeardial  inflamma- 
tion.    The  main  differential  i>oints  are  the  following: 

(A)  Age.  the  individmd  in  iinist  caseti  being  jmst  forty.  fU) 
History  I'f  articular  rbeuniatisin  wanting,  but  in  tlie  primary  rela- 
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live  furin  history  nf  cariliac  stniiii.  (0)  Habita  and  ocnipntion 
(lint  lend  t"  i-lirynir  iiij'dciirilitis  iiml  ark-riust'lcrosis.  (D)  Signs 
of  Bliff  arteries  or  inttTslitial  iiepliritia  or  ImhIi.  (E)  Olilorosis  or 
Hiurniifl  iti  fi-iiiaif!i  witluml  iircvknis  rliciiiiiatiBiii.  (V)  The  att^u- 
ciiition  iif  Hii  m:\iU--  iiifiicliuii.  iin  ili[ilitlic'ria,  tvphoid  fever,  influ- 
ciizii,  etc.,  iluriiig  wliicli  tin-  I'lmrturliTrr-tif  iimniiur  ticvulopa. 

Tlif  I't-cojf  nil  ion  nf  the  real  imtim-  of  tlie  im-oiniii-tetic-e  is  ofu>n 
intwl  (HUii-iilt  if  ii"t  iiii]ni!vnitili-  lii'fun-  one  lias  liad  oppurtunitv  to 
iiliaun-f  tlic  flTc-ct  uf  time  ami  trL-atini'iit.  Ori-'ut  (listfutimi  of  the 
left  veutriole  may  enalilo  one  ul  onw  to  prononni-e  in  favaiir  of 
a  relative  inennipetenee,  bnt  niiisi-iilar  iimifticicmy  with  little  or 
im  riv"i:iUfi)il>Ii'  (Hiiitiitiiin  iiiiiy  rctiitily  lie  iiiititiikcri  for  ii  valvulitis. 
An  iiiiiinrniri)  'lilTcri'iiiiiil  jioiui  in  io  he  I'ihukI  iu  the  (.'liaracters 
of  tile  miininir. 

In  niii^i'iiliir  tiiiira]  inennipciciu-c  the  nniniiiir  penernlly  accom- 
panies, hilt  ihii-:i  Tint  replace,  tlie  first  tciiie  at  llie  apex.  It  is  not 
W'itiely  pnipiiffiiti'il,  la-infr  as  a  nile  eii-cinnserihed  to  the  vicinity 
of  the  ai>es.  It  is  not  si>  iiifptiso  as  the  mitral  repurRilani  bruit 
i>f  cliriiiiii-  eii<lnciinliti-,  ami  may  In-  most  jihiinly  aiiijible  lielween 
tile  lefr  iiippli-  iiiii!  slenniiii.  (liven  Micli  a  !<ystnlii.'  inunuur  with 
accpHtiiiiiion  of  ilii'  piiliiiniiic  -eenud  iiHip  in  a  persuii  having  stiff 
vcwi'l",  «v  ill!  iiiipoven>liiiienI  n{  ilie  Mood  or  one  of  ihp  acnte 
infectiuii:;  wlijcli  is  iiinro  likely  |ii  prixiiice  acute  niyoeardiris  than 
eiiiliicariliti^,  utic  may  with  rea.-")nahle  confidence  iliHiinosQ  muscu- 
hir  mitrni  nifher  tlian  reliitive  or  civloeardilic  iiisnffieicncy. 

Prognosis. ^'i'liiv  i>  dileniiineil  by  llie  ciin^e,  ihc  freedom 
of  ihc  le;il,  jiid  ilie  ape  of  ihc  patient.  The  relalive  incompetence 
of  acute  heart -j^t rain  in  the  young  is  likely  to  be  recovered  from 
miller  Jiroper  IreiitiTient,  The  inilscnliir  iiiCimipcIencc  of  the  mid- 
iMe-aged  or  wnile  iniiy  hi-  removed  liy  .■iiiilalile  tlicrapy  for  a  lime, 
but  ]•*  pri'lly  sure  in  n-tnrii.  The  iiiiiritl  regiirgilalinu  secondary 
to  iutep^tifial  nephritis  funiishee  a  very  grave  prognosis,  since  tlie 
liifrh  biiind  pres-iU'e  jirccliide*  f'lii.surr'  i>f  (lie  vnlve  even  under  the 
most  a|iprovei|   Ivenlment.     The   milrnl   leak  in   the  chlorottc  or 


CHAPTER    XXIII 

FATTY    HEART 

CARDIAC    INADEQUACY    OF   THE    CORPULENT 

Fattv  heart  is  the  tenn  most  commonly  employed  to  designate, 
not  futty  di'freiicriition  of  the  heart-iiiuscle,  but  a  deposit  of  fat  be- 
neatli  tlic  ('picJir4iiim  and  between  the  muscle-fibres — a  condition 
Tarioiiyjy  styled  fatly  overgrowth  and  fatty  infiltration. 

Morbid  Anatomy. — In  this  disease  the  subepicardial  layer 
of  adip<j.sc  tis.-iiie  is  strikingly,  sometimes  enormously,  increased. 
The  fat  is  particularly  abundant  in  the  interventricular  and  inter- 
auricuhir  grooves,  especially  the  latter,  and  along  the  branches  of 
the  c<minary  arteries.  It  is  usually  thicker  over  the  right  than 
over  llie  left  ventricle.  It  is  not  only  deposited  on  the  surface 
of  the  organ,  but  makes  its  way  between  the  bundles  of  musele- 
fibres,  wliich,  examined  microscopically,  are  seen  to  be  more  or 
less  widely  s^cparatol  and  to  have  become  attenuated  or  atrophied. 
In  some  instances  there  may  even  be  masses  of  fat  beneath  llie 
endocardium. 

Pathology. — It  is  generally  Iwliovcd  thai  when  cardiac  in- 
Bufticieiu-y  declares  ilself  in  fat  ]ieo]ile  it  is  owing  to  an  e,\<'essive 
dep'isit  i)f  adipose  tissue  upi>ii  the  heart  or  to  f;itly  ilcf;e[UTation 
of  Hie  hoiirt-muscle.  Kouiherg  has,  Imwevcr,  set  forlh  in  so  ad- 
mirable  a  manui-r  the  real  pnllmliigy  of  this  condition  that  I  shall 
avail  nivsclf  ni  nuicli  nf  what  he  says, 

IIo  agrees  with  I.eyden  in  llie  view  that  the  old  conception  of 
fatly  licarl  us  ;in  iiidependenl  affeclion  must  be  abaniloned,  and, 
instead,  makes  (lie  tenn  fatty  heart  ine!u<le  tlmse  i|isturbani-es  nf 
heart  iietiun  inanifcstcd  by  the  uIk-sc  wliicli  either  l"'ar  a  direct 
rehitinn  tn  their  l>lle^itv  nr  have  dcvcJnped  ii;depeii<]i'iitly.  That 
their  i"inliai'  insuHiciinev  is  nnl  due  tn  fattv  evergrowth  is  sub- 
stantiated by  the  observation  that  hearts  loaded  tlowu  with  adipose 

59t» 


600  DISEASES  OF  TUE  UEART 

tiiwuf  have  not  nlvt-iivs  pi^-on  signs  of  inndeqiiacr,  and  on  the  other 
liiiiid  lliHl  Micli  IIS  wen-  inai)if«&tly  insuHicietit  during  life  hare  not 
n]vrii\-s  aliown  a  deiKx-it  of  (at  sufficient  to  account  for  the  weak- 
nos*. 

The  cftiise  of  thp  heart  diHicnlty  resides,  therefore,  in  some 
other  condition,  and  this  ituiiibcTg  finds  to  be  relative  amallncsa 
and  WL-jikneiiB  of  ihv  In'iirl-iimsolc — i.e.,  disproportionate  to  thu 
dciiiini<]s  niiiilr-  ii|iiin  it  hy  iht>  condition  of  genoral  piirpiilcnce. 
In  fionip  fat  lint  nmsnilar  indiviiliinl?  llie  Iieart  is  corrcspondinglj- 
large  mid  inuM-iiItir,  tinil  syiuptunis  of  cardiac  inadoquaey  tlo  not 
apjicar,  OiIkt  corjudcnt  individuals  of  indolent  hahits  are  aux»- 
niic  and  liavi-  a  lliilil>_v  lnns^■l1li^tur(^  In  iIipui  the  heart-mnsole, 
rcnih'rcd  weak  and  Ihihljy  through  nniPtnta  and  want  of  exorcise, 
is  ini'iipiiMf  "f  rcs]Mindinf;  adr(]nalcly  to  the  work  required  of  it, 
hy  ilii-  gri'ul  excrlioM  nf  nmvinf;  tin-  |i<)tidrraue  body-mass,  and 
heiii'O  j^yniptoiiis  of  liearl-wmkiic^s  a|Ji>ear, 

In  such,  thi-  liciirl  is  ovt-rtaxi'd  even  when  the  body  is  in  re* 
iHisi".  tuid  in;inif(sls  ith  ih'liiliiy  at  nil  time*.  In  some  instancea  car- 
diiH'  -iMMpinms  tir.-I  iiiaki-  ilnir  appeiiriince  after  some  unwonted 
exertion  i.r  iifnr  an  attack  "f  iuHuenza  or  some  other  acute  in- 
feelinii--'  ilisi'iiM'.  Ill  ri  fi-w  I'ascs  ilisciirie  of  tlio  eoronary  arteries 
i*  rL-spon-iible  fcir  an  ntlack  of  angina  iKvtoris,  or  for  sudden 
ilrnlh.  lliroiij:li  nijiiim'  of  the  heart-wall.  liut  such  conditions  are 
wholly  independent  of  the  olipfity.  This  conception  of  the  fatty 
heiirt,  eiiliTtainei!  as  it  is-  hy  two  mipIi  mnaters  aH  Ijfvden  and 
lioiiilierj:,  is  ill  ."Iriet  HiTonliinec  with  daily  ohservation,  and  makes 
it  elear  why  one  enonuniuily  fat  person  is  eapalile  of  perfomiing 
II  ileirree  of  pliysieal  effort  wholly  impossible  to  another  mueh 
h-M  olii-rte.  It  i«  pvident.  iilso.  ln-w  fallaeioii?  If  may  lie  to  dia^ 
nofc  fatty  In-art  merely  on  tin-  yronml  of  t;enenil  coriuilenee. 

Etiology,  —'['lie  eansps  of  an  excessive  growth  of  fat  on  the 
lii'ari  may  he  -nid  t.i  In-  thowe  of  .iln-'ily  in  p'oeral.  There  ■ieeni« 
to  Ik-  a  iiiiirki'd  liiideitey  to  eorjmU-iU'e  in  .'*onii-  fnniiliefl,  and  their 
nicnihers  aeeiiiiuiliiri-  fiil  iiotwithwtnndinf;  all  efTovts  to  the  con- 
trary. Sueh  a  pi-edisprwiiion  in  *oinelimc-»  witnessed  among  chil- 
dren ;  hut  as  11  rule  eorpnlenee  doe*  nor  mnnifext  iI^;elf  until  after 
pllhi-rly  or  *till  later,  Iielween  the  jiircf  of  ihirly  and  forty.  Age 
itself  is  II  predispiiwing  factor.  ['iiviii-uliiHy  with  women,  who  show 
a  si  riking  tendt-ney  to  increased  wei(;;ht  after  the  nienopauBe, 
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Tlio  ft'iiinlo  sfx  iTi  gciifriil  is  said  to  show  a  greater  iridiiintion 

to  f<ir[nil('iii'i-  llinii  iliH'M  till-  iuni<-  wx,  yet  llii-  ilifTcrciure  in  tliis 
rL'f;iinl  is  iimliulilj  lo  he  auribiitoil  lo  tliffci'i'iicc^  in  owupatioiis 
and  linljiu,  »inoL-  wuniun  gciiL-rully  tukv  \cm  exercise  than  men. 
Tlipy  are,  ni(irc<ivcr,  apt  to  !)(■  elthinilio  nnd  itnicniif,  iinJ  it  is  wqU 
kni.iwn  tliat  fal  aiid  iinivniia  oflfii  po  tojj;i?iln-r,  in  (■oii«'iiiiciii.'C! 
jiroltaiily  »(  thi-  (liniiij]n]i(.-il  uxiilizing  power  of  the  bkHnl,  People 
of  sedentary  piirunilH  are  espi'ciully  liiililc  lo  take  on  fat,  nnd  with 
family  inlieritanee  and  occiipatiun  combined,  obesity  becomes  in- 
evitable. 

Of  all  causes,  the  one  moat  potent  next  to  iiilicrited  tendency 
is  I'onnnmption  of  food  ricli  in  carbuliydralc-i  cdnjoincd  with  an 
eSeesMJvi!  intake  of  lliiids.  filnlloiiy  |  Inxus  con  sum  pt  ion)  con- 
duces to  obesity  even  thmifjli  tlicrt-  in  ntit  a  relative  di»pr<j|)i)rti(.in 
it]  I'lirboliydrtilec.  This  is  esjR'cially  injurious  when  added  to  in- 
adi'ipiiiic  exfrci-ic.  The  too  free  ciriiikiii^  of  Hiiid^  is  iiiiotluT 
poti'iil  factor,  and  when  in  tlic  form  of  uiall  licpiorii,  fat  may  be 
taken  uii  very  rapidly.  "I'he  cxctwHive  use  of  alcohol  in  any  form, 
moreover,  is  said  to  favour  the  di>velo]iiiu-iit  not  only  of  fat  in 
peinTal,  but  in  particular  of  the  iie]iosil  of  adipose  tissue  upon  the 
heart. 

The  fiire{:oinj;  aii-  liu'  hading  causes  of  fatty  overgrowth,  but 
it  linist  he  reirirmhered  that  the  modern  cnjii'i-ptioti  of  fatty  heart 
is  nut  necessarily  a  surplus  aci-immluiion  of  iidipoM-  tissue  be- 
neath the  epiciirdiiini  and  between  the  bundles  of  ihubcIl*' fibres, 
but  a  manifestation  of  cardiac  iii.snlliciciiev  attributable  primarily 
to  prencnil  obesity,  ('i.iise.pn'iiily,  in  t-iudyiiifr  the  etiology  of  the 
bearl-u'i-akrie.ss  exhibiteil  by  corpulent  peojde,  we  must  bear  in 
iniiid  what  was  said  above  eoneeminji  fbe  patholr^v  of  the  fatty 
briirt,  WliHlever  tends  lo  uiidei'uiinc  tiiuscular  sln-uirih  in  gen- 
eral |in"liici-s  !i  weak  ln^art-nnisidc.  and  in  the  obese  such  iiitluencea 
nvc  specially  <icleterioit?. 

I.uxnrions  livinp.  indolent  habits,  cxccjises  of  all  kinds  (in- 
cludinf:  ilie  abu--e  of  tobiieeo').  aiiii'iniii,  and  chlorosis — all  tend  to 
produce  a  Ihibby  hearl-rnusele.  Stieli  a  heart  is  incapable  of  that 
driviufr  power  neceBsary  to  force  the  blood  through  the  extensive 
evsleni  of  capillaries  erciited  for  llie  su|>ply  of  new  adipose  tissue, 
in  adiiitioii  to  those  ramifying  in  the  organs,  muscles,  hones,  etc. 
Under  the  demands  of  u  quiet  existence  such  a  heart  may  show  no 
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inooiniiOtciK*  WVOre  fiumgli  In  nftrtlft  tlie  iwrsoii's  nttention. 
Wlipii,  liiiwpvcT,  cariliac  inaildniai-v  inakfA  lis  ujijienriiiioc,  it  is 
^rufhnil  iiihI  irmulidiiK,  or  fllirupt  in  L-()it»cqiiun<»  of  unwonted 
cxi'i-liciii  (ir  of  hi'hIi-  ilhiCS!*.  In  surli  t-uw-s  llic  cilH-tiiry  U  the  [iriflia- 
jTosiiig  cansc,  ami  (lie  (•(inditjous  llml  bring  alwut  hcinrt-Htrain  tbe 
OXfitinp  i^aii.sc, 

Fiiiall;^,  ItomlxTg  includes  aiiinng  the  oaiises  of  oardiao  iiuiuf- 
fifit'iicy  a  I'll!  strt'niiiiiiw  niili-fiit  diet  wlilch  iw  ]iriiclieally  a  stnrva- 
tit'ii  diet,  niid  loi)  rlgomiis  cii-ji|i'tiiig  mniMircs  uutini^  throu{;li  the 
skin  and  bowels.  If,  in  addiliim,  vigorous  exercise  is  inkon,  tlio 
iniileriinTii'i>lii-d  Iiciirl-iiiiisi'K'  Clin  rt'jidily  iMfitiiic  ovprstrninwi. 

Symptoma. —  I'licrf  is  nutliinj;  in  tin-  syinplnni:*  pccnliiir  to 
tlic  disi'iiM'  i]inlfr  fDnsiilcratitm.  Slinrhiess  of  breath  is  tisuallv 
thi'  first  symptoni  tn  nnikf  its  npiK'araiice,  bnt  such  iKirstinB  are  so 
lU'i'iMtoiiicil  til  i|iiii'k<'iiiiig  i'f  ri','<|iiriiii"n  diirinjr  excrticni  that  they 
give  11(1  heed  In  ii  until  il  lias  reached  a  dejn't'c  of  considerable  or 
contiiinoiis  J\>:))n(i'a.  At  lirot,  einbarrnssincnt  of  breathing;  is 
only  noticed  dnriiif;  hurry  or  the  L'fforl  of  ascending  stairs,  but 
s!diM'i[iU'Titly  it  is  called  forth  by  the  mere  art  of  riftinp  from  a 
chair  and  walkini;  acrcsh  tlie  nmni.  Sl.i.<|iin;;  or  liciidinf;  forward 
is  iijil  fo  caitsc  }!r(-al  ilysjinieii;  inid  an  canllac  feebleness  pro- 
gresses, ilislressiiii;  sliovini-ss  of  Im-alh  ileetnres  itself  dnring  the 
taking  of  fond,  and  there  is  ])iintin^  resi)iralion  even  during  con- 
veisalicn.  Al  leiiglh  in  this,  as  in  other  forms  of  bear  I -disease, 
a  stage  of  iirlliopmra  is  reached  whtMi  dviipnien  l)ccomos  habitual, 
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Hiiiall  and  feeblo,  allhongh  associated  arterial  sclerosis  or  chronic 
nophritiH  may  f;ive  it  undue  tension.  Another  not  infrequent  fea- 
ture of  the  jnilse  is  instability — i.  e.,  a  lack  of  steadiness  in  its 
rhythm— ilnetuat ions  taking  place  in  its  rale  without  apparent 
cansp.  Trrcjriihirity  in  force  and  volume  and  interniittence,  how- 
ever, arc  not  couinKin, 

In  some  instances  the  earliest  symptoms  are  referable  chiefly 
to  the  digestive  organs.  The  patient  finds  that  his  usually  small 
appetite  has  become  still  more  diminished,  or  that  so  soon  as  be 
has  eaten  a  little  be  is  oppressed  by  an  uncomfortable  sense  of 
fulness  and  shortness  of  breath.  Unquenchable  thirst  impels  bim 
to  drink  large  amounts  of  water  or  tea,  which  hut  increase  bis 
oppression,  and  he  is  annoyed  by  frequent  eructations  of  gas.  Ilis 
bowels  arc  sluggish  and  constipated,  and  hia  urine  becomes  scanty 
and  high- colon  red.  Tie  is  apt  to  fall  asleep  in  the  chair,  particu- 
larly after  meals,  while  at  night  he  is  wakeful,  or  if  he  sleeps, 
is  harassed  by  nigblniare  and  dreams.  Headaches,  usually  dull 
and  heavy,  but  sometimes  of  a  neuralgic  character,  are  not  un- 
common. 

If  the  circulation  has  not  become  too  seriously  embarrassed, 
and  particularly  if  the  heart-muscle  is  intact,  the  symptoms  being 
due  to  a  disparity  between  the  size  of  the  l>oely  and  the  power  of 
the  heart,  then  measures  calculated  to  reduce  tbe  obesitv  and  thus 
restore  ibe  proper  relation  In'lween  boily  weight  and  heart  power 
may  reinstate  tbe  patient's  henlMi.  In  very  many  cases,  unfortu- 
nately, this  is  impossible;  the  beart-muscle  has  become  seriously 
damiiged  llir<m,i;h  iiMupIiy  or  degeneration  or  coronary  selerusis, 
or  -^criiiiis  dilatation  has  been  set  up  in  eHTiseciuenee  of  long  vears 
of  ovi'r-^lriiiii.   or   as    ihe   result   of  some  single    indiscreet   effort. 

Sv-i(i|il s  nf  failing  i-ireiilation  tiow  appear  and  progress  siciidily, 

it  may  be  ra]iiilly.  t'ongli  and  frnlhy  inncims  cxpecturatioii,  at- 
larks  of  avtiiiiia  and  cardiac  pain  nf  an  aiifrinoicl  character,  or 
oven  <■(  Irui'  iiiiirina  pectoris,  are  addi'd  U<  tbe  ]iroviriiisly  existing 
ilvspiiii'a,  Hepiilie  eiiiiL'er-r ion  ;iiid  teiidiTiu'ss,  scautv  albuminous 
urine,  and  niliina  nl  llie  atikle-  arc  ili-euvcred.  ;nid  befiirc  long 
llie  |Mtiriil  pre-ciiK  llie  well-known  pieMire  nf  (be  tina!  stave  nf 
boiirl-ili>e:iH'  wliii'Ii  lias  breii  sn  nt'lcn  described  in  tliesc  pilges.  It 
seareelv  r<'i|iiire^  |ib\siiMl  exaniiiiatiim  of  tin'  ehest  to  conviiiee 
niie  iliat  liie  lie;iri  is  dilated  anil  overburdened.     Ortbopnoa  com- 
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jK-ls  llic  p»tk^i)t  to  i-oiuaiii  iu  his  pa»y  chair,  and  in  the  hope  of 
(•hiiiiiiiijg  ftlill  greater  case,  or  of  lessciiing  the  dropsy,  the  awullea, 
teiwo,  anJ  shlii.v  legs  are  HU|iiMfrrod  upon  anoliier  chair  or  stooL 
NurwK  sliiiici  l)_v  hi.s  side  to  adiiiiniBlnr  sliiiudatits,  or  hy  famiing 
him,  to  initi(;iilL-  hie  iilliickii  of  dvapna-.i.  Slcvp  visits  him  but 
fitfully,  if  «l  all,  and  npjllier  day  nor  night  brings  hiin  relief  from 
his  lornicnl. 

In  ihis  milliner  ono  wt'tk  mLTjjcs  into  another,  and  he  is  to  be 
iii'i'ntniti-ii  furliitiuli-  wlicii  pnlnimiiiry  ii-dcniu  L-nd^  hiii  auffering, 
iir  rlK'  heart  stops  suddenly  and  unexiwctcdly.  It  is  the  same  old 
atory  ovit  and  ovit,  variftl  only  liy  the  greater  proiiiinem*  of 
M>nic  tiyitipiDjiis  in  one  (.-ase  und  of  otli<.-rs  in  another,  or  by  the 
lonf-er  or  shorter  diipation  of  the  atniggle. 

Physical  Signs.-  Inspeclioiu — Obesity  renders  examina- 
(ioti  ut'  liti-  iliiii'iu'ii'  iin<l  iilidomiiJiil  organs  diftictilt  and  unaatiafac- 
lory,  If  close  sci'iiliiiy  fiiils  to  di-tccl  cHnliaL^  impulse,  this  must 
not  iiiwssarily  Ije  iiltributed  to  feebleness  of  the  impulse;  it  may 
be  due  lo  llie  inlervi'iiirij;  liiyer  uf  miiiwise  tissue- 

i'lilimiion. —  Kor  the  same  reason  llie  hand  laid  upon  the  chest 
failB  to  loeate  ihe  ajK-x-lieat,  or  indeed  to  pereeive  any  cunlino 
slini'k  wliiilever.  Tlie  real  value  of  palpation,  ihei-efore,  ia  in  the 
aindy  of  the  pulse,  wliicli  sli.nild  lie  earcfiilly  studied  for  any  in- 
formal ion  il  may  atToi'd,  It'  it  i*  of  ^ynn\  sireiiytb  and  volume  Hud 
ill  i-:ni-  is  stable  and  not  unduly  accelerated,  it  pointa  to  a  fairly 
healtiiy  ln'arl  uiut-i.-li'.  If,  on  llit-  eonlrary.  (be  jieripheral  arlcriea 
lire  lliiek — a  imiiler  ivliicli  tin-  corpuli-nce  often  renders  hy  no 
means  easy  nf  deterniination — if  the  |nilsG  la  unsteady  and  per- 
lia|>s  imi-nuitlenl,  then  it  i»  likely  lluit  ebronic  myocarditis  is 
pri-M'iil  ur  llnil  llie  iiniscli'-libres  liavi-  suffered  iitroplLy  from  possi- 
ble nii-i'iiacliiueiil  upiiu  tlii'ia  by  llie  excessive  deposit  of  fat.  Pal- 
paiinu  nf  llie  liver  wiili  a  view  to  aseerlaiulnft  if  this  organ  ia  en- 
liir^eil,  i>  also  a  mailer  of  f^reat  diHienHy  and  even  iiupossihilityf 
ill  eonseipieiieo  of  ihe  size  and  resist imee  of  ilie  eorpnleut  abdomen. 
Kven  if  the  liver  is  palpable,  this  may  be  due  lo  its  being  fatty, 
and  Hot  to  a  stale  of  passive  eongest ion. 

I'eiTiiniion. — Tliis  mean*  of  invest  ii;atioii,  npon  which  «o 
laui'li  reliaiiei!  is  ordinarily  jdiieed  for  the  detection  of  cardiao 
Liilnrgeincnt,  is  nf  but  small  nid  in  tlie  iiboae.  for  re^^on^  that  lie  in 
their  corpulence.     'I'liere  is  often  a  developnienl  of  fat  within  the 
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mediastinum  which  gWee  an  area  of  dulnpiw  tlial  may  l>e  tlioiiglit 
to  ln-l(itit;  til  till-  lii-iii-t,  yet  in  n-iility  <lm-^  nut.  l-'iirrlicrinuro,  tlio 
mass  i.if  fal  witliiii  tlii^  tum-ntiiiii  and  upon  lUv  abi.loiniiuil  wulla  im- 
pedes the  descent  of  the  diaphragm,  if  it  does  not  actually  crowd 
it  upwiird,  and  thuH  caust;  tlic  heart  to  assume  an  abnormally  high 
and  iuirizDiital  pusitiuii.  Wht-ii  tlii.s  is  thv  eiisc  thi!  iiroii  lA  oariliai; 
dnlTicsii  in  im'rra?*('d  trHiisvrrscly  and  u|iwaril,  ffivin^  a  falrtt-  ap- 
|H'iir!iiiiT  (if  increased  sizo  cd"  ihc  nrgan.  Cons(-4|nentiy  extreme 
I'arc  in  iii'i'i'Si^arv  in  driiwin';  anv  cWKdii.*i"n  fruTii  an  iin-ri-aw  of 
pniford ial  dulnesis.  !f,  however,  by  jierfuasiiin  in  tlie  varitni-t 
ways  denfribi'd  in  the  introductory'  (■hiii>ter  one  liecomcs  liatiaficd 
that  such  an  increase  Hoes  not  exist,  it  afTcirds  prctiimptivo  evi- 
deiicc  that  the  symptoms  are  duo  to  potential,  not  slrnetiiral  in- 
curinieleiice, 

Auitndtalion. — This  is  likely  to  afford  the  best  evidence  of  the 
real  wtate  of  the  heart,  and  yet  we  know  lliat  tlie  mnscle  may  ho 
wriimsly  ditt<'a-;ed  wiilmut  any  npiirei-ialile  churiHi*  in  the  licjirt- 
eounds.  If  these  are  found  In  l>e  imly  rather  distant  and  feeblo 
hut  still  clear,  and  the  Hortic  uecond  sound  of  f^wid  relnlivo 
siri'iiplli,  it  is  in  favour  of  tlu'  irilet:rity  of  the  lieiirl-rnUM-le  bi-lng 

."I  ill  pri'serveil.     !f,  un  lln iitrary,  I  he  lir.it  sound  is  disprojuirtion- 

ately  feehle,  perhaps  impure  or  even  obscured  by  a  systolic  apcx- 
rniirTiiiir.  if  tin-  iiortie  second  sound  i»  weak  and  the  piilitinnie  sec- 
ond unduly  lou<l,  there  is  reason  In  believe  the  heart  is  enlarged. 
Tliis  nuiy  be  ii  siniple  hypertrophy  with  dihitalion,  or  there  may 
be  ill  iiddiiiriii  riiyocanli.-il  de^eiieniti'Ui.  I'hysical  examination 
alone  lilies  not  enable  us  to  deeide;  we  nuisl  endeavour  to  deter- 
mine ilii«i  point  by  the  sludy  of  all  tliow  faelurs  i.iul;*idc  of  the 
heart  whieli  innke  for  or  against  enrdio-vascular  decay. 

Diagnosis.— It  is  not  a  dirtienlt  mutter  to  diannoac  cardiac 
iiiaih'i|iiaey,  'I'lio  real  problem  to  »olvc  i?  whelher  the  heart  is 
only  puteiiliiilly  unei|nid  to  \\*,  work  or  is  incomi)etent  in  con»o- 
tiucmx-  of  fiilly  ovcrfjrowtb  or  of  myocardial  disease.  If  the  puUe 
is  normal  in  ratr'  and  ■pialily.  anil  if  subjective  symptoms  are  felt 
only  upipu  exerlioti.  are  sli^lii  and  quickly  subside  after  coHKntion 
of  effort,  the  heart-walk  are  presumably  intact.  This  conclusion 
is  Htrenplhencd  if  minute  inipiiry  fails  to  elicit  history  of  cardiac 
strain,  iienle  infections  disease,  bad  habits,  or  any  other  influence 
that  may  serve  to  impair  ihe  integrity  of  the  myoeardiuin.   On  the 
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other  tiHiid,  ilegencrBtive  changes  are  probable  if  the  patient  ia 
past  iniddlu  ii^c-,  if  the  pulse  shows  iiotabk-  allvratiuii  in  quulily 
luul  rlijthiii.  and  if  syiii]iluiiiy  uf  iniid(M|iiii<'v  arc  iiresent  even  ulivu 
the  ]>atieiit  is  at  ri-t?!  or  iiol  inuking  iiinvuiitoil  ilemitiuU  on  hia 
hpurt.  If  ihi'  iniliviiiiiiil  hfluiigs  in  thf  ciilfgurv  of  fat  and  »n»»- 
iiiie,  the  heart-iniiscle  is  likely  to  lie  fliiliby  and  its  incomjMJtence  to 
Ik.'  due  to  dihilatiiin,  If.  mi  iho  cinilcftry,  syiii]>lijiii»  of  itiiulitiuacy 
dfVflu|)  in  ihc  fat  and  ijk'Umric,  whose  ^la■lelal  Kui.tch-s  are  tirm 
and  large  and  whose  weight  ia  due  to  the  preat  specific  gravity  of 
thfir  niuack's,  hones,  organs,  etc.,  and  not  lo  mlipose  tissue,  it  may 
n'a.-.ipnubl_v  be  r-diichidcd  thiit  the  heart  is  nverslrained,  perhaps 
dilalod,  but  not  baiiiiiercd  by  deposit  upon  it  of  fat. 

Finally,  if  syinploms  of  cardiac  incomiielence  develop  in  any 
cnrpidcTit.  piTsnii  it  is  tlio  pnrt  of  wisdimi  in  iiinke  a  diao^noeis  of 
cardiac  iiKu!ci[iiacy  and  not  of  fatty  heart,  for  wc  possess  no  meana 
of  dcti'rtuiiitng  during  life  wlivlhor  thoro  is  or  is  not  an  excessive 
dejiosii  of  fat  wiihin  thi-  liL-art-iniii'cIc, 

PrognoBls, — This  dc|ionds  upon  the  cnndition  which  is  re- 
itpon>ililc  t'nr  tJic  ciul>arriis«nii'iil  nf  I'irciihition.  If  the  patient 
is  yonng  and  nmscnlar  and  iln'  •■•.imm-  <if  tlie  heart-weakness  is 
foniid  [II  lie  in  pofnitiiil,  not  htrnrtiinil  disability,  or  if  the  symp- 
toms time  from  :ii)iLii'  irccnl.  I'lirdiitc  strain.  Ihe  hcart-irinscle  having 
been  prcvionsly  competent,  llie  ]H'ngiiiisis  is  eoin  para  lively  favonr- 
nhlp,  since  ajiprojiriatc  treatment  may  restore  conipcnealion.  If, 
on  the  other  liand,  the  piitient's  iiuisenlariire  is  tiabby.  be  is  flnfD> 
niic,  and  gives  a  history  of  imlnh-nt  Imbirs:  if  hi>  synsiilonis  have 
steadily  inereaseii,  ami  cspeeially  if  ibidr  gravity  indicates  n  seri- 
ous brcakdiiwii  of  the  licarl — tbcTi  iIhtc  is  bnt  small  hope  of  rein- 
>laling  ciimpeiisalion.  am!  <lcatli  is  only  a  i]uestion  of  time.  An- 
gina pcclori:*,  attrickn  of  a^thnui.  ihtck.'ticd  arteries  with  high 
sn[!liiined  pnlse-lension,  likewise   furnish  a  hi>]ieless  prognosis  as 

regards  ri very.    Tin'  prnbiiblc  •Innilion  of  the  maliidy  cannot  be 

stated  willi  any  aceiiraey,  bill  llie  eonr.se  is  likely  U>  be  a  short  one. 
In  other  resjiecls,  prognosis  ia  frovcrned  by  the  same  coudltiona 
aa  in  iiibir  I'nritis  nf  hi-:ir1-ilisi'ase. 

Treatment. — It  is  essential,  in  the  correct  inanngenient  of 
nny  disease,  that  the  physician  have  a  clear  knowledge  of  ils  pa- 
thology and  of  the  object  to  be  attained  by  treatment.  If  by  tlia 
tcrni  "fatty  heart"  were  meant   simply  a  heart  overgrown  and 
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infiltrated  with  adipose  tissue,  then  the  plain  indication  of  treat- 
ment would  be  the  absorption  of  excessive  fat,  and  the  object 
would  be  accompli  shed  by  putting  the  patient  upon  a  regime  cal- 
culated to  reduce  bia  obesity.  In  this  chapter,  however,  the  dis- 
ease has  been  considered  from  a.  different  standpoint.  It  has 
been  looked  upon  us  a  condition  of  potential  weakness,  the  heart 
becoming  rehitively  inadequate  to  the  requirements  of  the  circula- 
tion, rendered  necessary  by  the  size  of  the  body.  There  may  or 
nuiy  not  be  an  undue  deposit  of  fat  upon  the  heart  itself.  This 
being  Ibe  pathology  of  the  disease,  the  indication  is  to  restore  or 
establish  a  proper  relation  between  cardiac  power  and  body  weight. 
This  is  to  be  aecomplisbed  by  measures  that  will  either  invigorate 
the  boiirt-niusclG  without  reduction  of  the  obesity,  or  will  bring 
ai>out  the  hitler  without  the  former,  or  will  do  botli.  By  the  pa- 
tient, it  is  generally  thought  that  the  reduction  of  Lis  corpulence 
is  nil  that  is  necessary;  but  Romberg  repeatedly  utters  an  em- 
phatic warning  against  such  an  idea.  He  states  again  and  again 
that  harm  rather  than  benefit  is  likely  to  follow  the  indiacriminato 
employment  of  the  ordinary  anti-fat  cures,  since  they  increase  the 
already  existing  heart-weakness.  The  need  of  such  a  warning 
waa  forcibly  iin])reased  njion  me  only  this  past  winter. 

A  corpulent  man  of  fifty-five,  who  had  yet  been  able  to  exer- 
cise without  special  discomfort,  concluded  be  would  try  a  reduc- 
tion-cure at  ifarienbad,  Germany,  Uy  vigorous  use  of  the  waters 
an<l  an  unreasonable  amount  of  walking  he  reduced  bis  weight  45 
pounds  in  a  few  weeks  and  returned  home  feeling,  us  he  said, 
"  fine."  Xevertbclesfi,  be  had  not  been  home  long  when,  on  at- 
temjiliiig  lo  walk  to  bis  ]ihu'e  of  businc^^!*  one  uKTiiing  as  usual, 
he  was  s<>i/i'il  with  ^reur  shorlncss  nf  liic;illi,  tlial  cnuiiicllcd  him 
to  return  tn  ibe  liuusc.  Tin;;  was  the  begiuiiiiig  of  the  end,  for  he 
failed  stciiilily  in  s-|iile  of  the  most  iijiiinivcd  treatment,  and  died 
in  lesj<  than  six  tuoiilbs. 

I)<|il<ling  iMi'iisiires  should  be  eonfincd  to  casew  in  which  circu- 
laturv  ili-liirliiiTH-f  U  attributable  li.  nbcsity  ;iiid  not  to  cardiac 
iii-iillii'iriu'y.  Siu'li  viiM'<  :)ri*  t'liiitid  fnr  the  miwt  part  in  persons 
whn  ;irr  -hll  yiiunir,  "V  have  nut  yet  jias-^inl  the  age  of  forty.  It  is 
ol'li'M  a  uiiitliT  lit'  irri'al  ililiii'ultv  to  lirtermine  wlirllier  the  trouble 
resides  iTi  tin'  lii'iu't  or  not,  and  therefore  an  aiUi-obefitv  ]d;Hi  of 
Ircittmeiil  slmuld  nut  be  decided  on  bar^tilv  or  witlimU  tbouiilitful 
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Btudy  of  all  those  consiJeratioDs  bearing  on  thU  point.  Should 
ihta  plan  of  nianngcment  be  at  length  decided  upon,  the  effect 
on  tlic  lioart  slmiili!  he  carefully  wnldied  and  the  tr«utnicnt  dis- 
coiiliriiii'il  iillogPtlitT,  or  tlic-  wpiglit  reduction  carried  on  less  vigor- 
ously, BO  soon  as  dt'bility,  nervoiisness,  and  other  signs  of  cardiao 
nr  gcncnii  ii!<tlicniii  make  llieir  (ip[>eftrnnce. 

It  irt  of  iniportancp  also  wlmt  syslem  of  dietary  ia  selected. 
TlnTi'  are  several  well-known  anti-fat  iliclarJes,  snch  as  Banting's, 
KbdreiiiV,  Oertel's,  and  Sweninger's,  hut  tliey  all  liave  the  one  fe»- 
liivf  it)  eonitnoii,  lliat  tliey  fjreatly  rrslrict  the  eonsuuiplion  of  car- 
boliyilniles,  '!"lieir  rliii-l'  ililTerpnccs  are  in  the  amount  of  albntnin 
and  fat  allowed,  Kbslein  jirrniita  niui^h  less  albumin  and  far  more 
fat  tbnn  do  the  others,  wbile  the  Oortel  system  allows  considerably 
iii()rc  iillmuiiii  and  far  ]i.-m  fal.  and  attain  more  carhcibyd rates. 
Tbey  III!  resti'ii't  tbe  eonsuniiitiou  of  lluids.  Whatever  differences 
llicy  possess,  I hfy  all  attain  tlieir  end  by  cansing  an  absorption  of 
fal,  brilli  liv  tlie  taking  away  of  fat-forming  food  and.  with  the 
esceptii.n  "f  Kl>s(ein's,  jiy  (lie  adininistrutinu  of  a  relatively  large 
|iro]>orli'iii  ><(  iillmniiti,  wliieli  in  tints  said  to  sliimdale  llie  nbi«orp- 
lioii  .it'  I'at.  In  iidditiiin  to  restrieting  Ibe  diet,  exercise  is  inaiiited 
iijinti  and  (iiilitie  ralliiirtie  water*  are  adniiuislered. 

Till-  gri'iK  i.lijeeiion  tn  liie  enijdoynu-Mt  of  such  a  mjime  in 
cases  of  no-called  fatty  heart  lies  in  the  fact  that  nnlesa  the  indi- 
viiliial  is  cjipable  of  considerable  exercise,  whereby  adipose  tissue 
may  In-  oxidized,  tlie  obesity  will  «Hily  yield  when  ibe  diet  is  so 
Biriet  as  to  heconio  praelii'ally  a  slarvalion  diet,  It  is  a  well- 
known  ]iriiiei]ilp  niiderlying  tlic  diftary  of  bcart-disease,  that  in- 
a^nineli  »*  the  lieart-ninsele  performs  an  enormons  amount  of 
\vi>rk,  ii  -lionid  receivt-  a  relalively  large  proportion  of  proteid — 
i.e.,  lissne-fonniuj;  food — ami  must  under  no  eireutnstancea  be 
deprived  of  adequate  nonrislunenl.  Consecjueiitly,  if  an  attempt 
i.i  ro  be  unide  1o  diniiiiisb  ibe  corpulence  of  a  person  with  cardiac 
iii.-ulbeieiiey,  a  dietary  nuist  lie  selected  that  will  most  nearly 
nn'oi  ilie  denuinds  of  the  heart.  This  is  nndoubledly  tlie  one  se- 
lected by  Oerli-I.  while  the  Kbslcin  nnd  Hantinj:  system*  are  clearly 
inadmissible.  The  daily  allowance  of  ibe  several  elements  permit- 
ted liy  (Vrlel  are  n*  follows:  Albutnin.  TiJ  onnees;  fats,  1  to  IJ- 
onnces;  carboliyd rales,  •2k  io  ?,k  ounces.   For  particnlars  tin-  render 
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In  carrying  out  a  diet  for  tlie  rcduflion  of  obesity  m  the  claaa 
of  rnsos  Dc)w  miiJor  cousidcralidiij  it  in  wry  iinsiifc  lo  prnilui't'  ,i 
too  rapiil  I'tss  of  wt'iglit.  In  my  opiuion  ibis  slionld  not  esceeJ 
2,  or  at  tlie  very  ontsitlc  -I  poiiiidM  »  week,  uml  in  many  cases  1 
ponnil  is  Ijetter.  Consetjiifnlly  llie  physirian  .iliuuld  keep  an  accn- 
rate  record  of  Ihe  weight,  and  uiiiny  liiiicB  will  have  to  nuMlify  tbc 
dirt  given  iibiivf  by  incrpiising  iJk;  albumin  or  slarclit-s.  or  botli. 
If  the  physician  ia  in  ihiiibt  com*prning  the  actual  slate  of  the 
ln-arl-iniiside.  or  if  tbc  [latictil  tiiul?<  be  is  nriable  to  take  adci|natc 
exorcise,  llien  nni!*sagc  will  oflcii  1".'  fmind  of  great  serviee  by 
promoting  oxidation  of  adipose  tissue.  It  aUo  aids  the  circu- 
latioti. 

The  daily  nsp  of  la\ative  waters  is  essential,  and  Germain 
Sec  rcconuTieiids  the  admiiiistration  in  moderate  doses  (S  to  10 
grains)  uf  iodiilo  of  potassium  tbree  times  n  day. 

For  the  im-l  few  yoar-t  ihe  pnlilic  and  profession  have  heard 
much  cinii.'f'riiiug  the  elHcaey  of  rcdncint;  fat,  of  ibe  alternate 
daily  use  of  Vichy  and  Kissinpcn  waters.  From  my  rather  lim- 
ited observation  of  iheir  efTrcis,  I  am  inclined  to  the  opinion  that 
if  these  waters  are  to  jirove  etlieiciit  ibcy  must  be  (.'onihincd  with 
exercise  and  at  least  a  moderate  restriction  in  the  coiisinnptiun  of 
carbohydrates. 

In  elderly  ]«'iiple.  or  tii(>«'  with  feeble  muscular  development, 
or  in  such  aa  already  display  ]iri)nonnced  symptoms  of  eardiac 
inadequacy,  energetic  treatment  for  the  reduction  of  corpulence 
ia  Imzardcius,  to  say  the  lea:«t.  In  many  instances  tlie  weakuess 
of  the  heart  will  be  intensified.  Komhcrf;  is  of  the  opinion  that 
mieh  persons  should  not  be  siibjeetci!  to  llie  possible  dangers  of 
Bueh  treatment ;  while  to  make  a  routine  practice  of  depleting  all 
flit  patients  certainly  cannot  hv  too  strongly  eoudcmned.  Never- 
theless, 1  believe  in  most  casejs,  even  when  the  heart  is  primarily 
at  fault,  some  modification  of  tLo  diet  will  usually  prove  heoe- 
licial.  Some  of  these  patients  are  ana^nie  ns  well  as  corpulent — 
some  ln'caii>e  they  have  been  lisht  feeders  for  year.t,  others  be- 
cause ihey  have  hiibilnally  taken  loo  little  albumin  and  too  much 
starch  mid  sugar,  while  still  others  have  consumed  altogether  too 
much  lliiid.  pitrticularly  at  meal-time. 

In  the  tirnt  elass.  attempt,  slumld  be  made  to  secure  more  ado- 
quutc  nourishment  through  uie<liciiioI  or  other  measures  calcu- 
Stl 


tilU  DISEASES  OF  THE  OEART 

\iitcd  iv  inijjruvi;  the  iijiiJtililc  tint]  QriAiiiiiUtion.  To  this  end  siin- 
[)1»  hitttir!!  mid  tonics — as  quaiisiR,  gentian,  iroii,  dux  voiuics, 
arwnic,  or  tliL'  ln|io|ihosi)hiti'a— may  be  trk-d,  togi'lher  with  acids, 
|K'|i!iiii,  iiiiTJcniitiTi,  aiul  kindred  )hrc|inrattoii9.  A  ciipftil  of  hot 
Wilier  liiilf  ail  lioiir  bffure  t-uih  int'iil  often  improves  both  appetite 
and  digestion.  In  quality  tht-  niL'uls  inlioiild  ho  highly  ntilritiotis, 
sii  tlial  in  qiijintilv  ilicy  may  be  light.  This  may  lie  aec<>mpli^iod 
by  llie  addilioU  of  ihe  expressed  juiee  of  frci-h  iKi-f,  or  by  some 
uiie  of  the  prepiired  foods  rich  iu  nitrogen  and  fat  but  poor  in 
curljoliydrutea. 

For  tbe  second  H118B  it  can  do  but  little  hann  to  reduce  starches 
mid  siigiir  iiml  iiuTi-ase  ibe  iiiiiniii-1  focid,  wiibdiit,  however,  eoti- 
forniing  strictly  to  tlio  anionut  and  jnoportion  laid  down  in  rigid 
iinli-fat  diel-.tries.  In  ilie  lat*t  class  il  may  be  sufficient  to  dimin- 
i:*!!  llie  iiigoiiiiri  of  thiids  wiiliout  otherwise  eurtiiiliug  or  modify- 
ing llie  fiHid  iillownnrc. 

In  ;ill  individuals  wlio  difipliiv  more  or  Icsa  heart-wenkness 
llie  iiiijiiirhiiil  pniiil  In  iIk'  niiinii^enii-iit  innsl  be  tbe  attempt  tu  re- 
iiivigiinile  ilii-  liearl.  If  it:-  loml  eaiiiiul  be  liglifened — that  is,  if 
Ihe  eorpnleiiee  emiiiol  lir  I'edneed — efforte  to  strengthen  the  heart 
are  liUily  rn  pitive  fniili-.  Tlie  pbytsiean  will  tbeii  have  to  choose 
one  111'  tbe  oiber  alleniative;  either  tu  persevere  iu  bis  futile 
iiMeiiijil  to  rebaliililate  tlie  lieart,  or  to  run  the  risk  of  reducing  the 
l)niiy  \v.-ii;lil.  '\'U'-  wise  llnng  will  be  to  try  to  aocomplii'h  both. 
It  may  ]«■  iluU  rbe  li^ss  of  balf  a  pound  "r  a  |icjiind  a  week  will 
iiiil  iiialerially  weaken  tlie  piitienl.  and  yet  may  be  sufficient  to 
greatly  aid  the  dueUn's  elTort.-*  towards  rc-e«iiblii'hiTig  cardiac 
IMiwer. 

I{y  all  odds,  tbe  best  meaiin  to  this  end  is  esercisp.  This  sboiihi 
be  limited  to  two  kinds — I'asy  walking  and  resistance  gvninastics, 
liules  for  tlie  luiler  have  already  Ih-ph  given  {see  page  4r)5).  Tho 
eoiidilinn-  that  lire  In  control  llic  Oaily  walk  sbnuld  be  carefully 
hiid  down  by  ibi-  ])iiysiciiin.  (1)  AValking  Mbimld  he  done  from 
one  to  fonr  hours  after  ineuK  ueeording  to  the  degree  of  cardiac 
dehiliiy.  {'2)  Tbe  walk  .tbould  not  be  so  prolonged  as  to  occa- 
simi  fatigue,  and  "f  course  mnct  Viirv  greatly  in  individual  eases. 
Tlie  medical  adviser  will  have  to  tletenaine  its  length  by  observ- 
ing tile  immediate  cffeet  of  exereise,  or  by  i\  wmreliing  inquiry  as 
to  styniptouis.     (3)  The  jiaee  must  not  be  fast  enough  to  caiue 
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fliiortnpsa  of  breath  or  palpitalioii,  and  it  is  a]wa\8  l«st  to  begin 

vcrv  sliiwly,  the  pilt  li>  In-  (]nickcnc'cl  oiilv  as  llic  t'scrcisi-  ]irrnliiPp.H 
»  ffi'liiiy  "f  wcll-ln'iiif*  ur  li^;llllK■^^  in  tlic  cIil-»I.  (!)  TIjl-  patient 
miist  not  walk  ajfainot  a  ^tron^  wind,  and  ninst  confine  liis  excrciiic 
to  k'vol  (iround.  AttL-inpts  to  nirrv  mil  thu  Ocrtfl  aystem  of  as- 
pontUnj;  nn  iiirlinct  iiri'  not  lo  In.'  iH'rniilti'd  iililil  u  (.■onsIdLTiiblc 
di'^rcc  of  (Mnipcncution  lias  Iwcii  o.ttabliiilicd.  If  tin-  piilii-nt  is 
except  ion  !i  I  ly  iiKclligunl  iind  bis  judpiirnt  can  be  relied  njion,  it 
inay  Ih-  xutt-  t<>  iillow  liiiii  ii  litili-  bilitnili-  in  rbls  ri'gtii'd;  but 
patii/nta  lire  more  likely  to  do  tlivniwelvcri  liiirio  by  cMsiiyiny  pulbs 
tliut  are  Icxi  aleep,  lliun  tbey  are  to  derive  bcnetit  from  accusloming 
tbeniselvcs  lo  asccndiiif;  gentle  iii'(rlivilii'«.  TbiTefore  in  a  birso 
majoriiy  of  inslani'*-!*  llie  fourth  riili'  hhonld  Ih*  strictly  insiated 
upon. 

When  beart-weiiknesi*  liiis  reiieln-d  mu-li  a  degree  tbat  walking 
even  abuiil  tbe  mom  occasinTiM  dci-ided  dyspnTu,  ilicre  is  no  pros- 
peet  of  improvctiietil  from  eXLTi-jw.  and  life  will  probably  be  pro- 
longeil  by  keoping  the  piiticnt  (jiiiot  and  relying  on  .ikilfiil  masaagc 
or  very  carefully  (.■ondiietcd  Ryiimastics,  Another  highly  useful 
mid  often  very  proniitiiiig  nieiitoirc  for  restoriition  of  bearl-jiower 
is  ibe  halMcnliiiiiciil  Iri-alincnl — i.  c,  sjiHin-  Imlh^  us  given  iit  ISad 
Naiiheiia  and  already  described.  In  ibe  hands  of  one  exj>eri- 
eneed  in  ihcir  iim'  (bcsi-  balbs  an-  rarely  likely  lo  do  Iiiirni,  except 
in  thcw  I'ase^  in  whirb  dilalalicin  Iiiin  bi'i'niiii-  cxlreinc,  or  other 
contra- ind leal  ions  arc  presenl. 

Among  therupciilie  nieasiircs  an-  inclndiil  nlco  the  ordi- 
nary beart-limics.  siirb  a«  digitalis,  slr-ipbantliON  and  their  eon- 
gencr?*,  as  well  as  wlryi'htiine  and  eanliae  slimnhinls,  nitro(;lyc- 
erin,  amnioniii,  eaitipbur,  and  vnlerian.  Tlie  snnic  rides  govern 
tbeir  administration  in  tbesi-  u.-,  in  olber  cases  of  cardiac  insntti- 
cieiicy  from  whatever  eansc.  Hoiobcrg  is  of  the  tipinion  that  bnt 
little  good  is  !•)  be  expis-led  fi-cni)  ili^itali^;  hut  in  my  opinion,  if 
its  ras.w<jnstriclor  effects  can  be  coiinlerHcted  hy  nitroglycerin 
or  iodide  "f  putar^r-ium.  ihi-  renu'dy  "Imnld  theorelieally  support 
the  fuilitig  heart  in  enHos  of  obesity,  as  well  as  in  any  niher  non- 
valvular  diBCiisc.  If  piil«-tcnsiou  ie  jMTsistenlly  high,  strophan- 
tliiis  may  he  of  use,  i-itlier  aloni'  or  cumhined  with  iligitalis  and 
etrychiiine.     The  last-named  heart-tonic  sbniild  never  ho  omiltcd. 

Tn   nil   i>iiiu\<  of  itlicattv   hliuvl-Tirf-u'iiirn   !e  1i!n)i   u'illiin   tiit'   iilv 
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dominul  vessels,  aud  therefore  I  firmly  bclipve  that  If  any  results 
are  to  Iw  uttuiiiuil  from  the  use  of  heart-tonics,  or  inde«d  from 
olhcr  niPiisure.'i,  n^  exereiso  and  buths,  tcusion  wilhii]  the  Nbdomcfl 
must  bo  lessened  by  the  persistent  tiae  of  calhnrtic  remediea. 
Uoth  liii'iuiiMi  of  thf  lendfiiin'  of  alkalies  to  reduce  weight,  and 
oil  account  <if  their  non-irritarin^  projiertieii,  tlic  cathartic  aeloclod 
*ln'iilil  be  II  saline  aperient  water — llimyadi,  Rubin iit-Condal, 
CinuTiilruIcd  Pliilii,  .\]Hiitii.  Krtuiz  Josef,  Carlsbad,  or  any  other 
of  the  we  1 1- known  a[>erieiit  waters  on  the  market.  Care  should 
be  had  not  to  produce  wt^akness  by  a  strongly  purpative  effect  each 
day,  but  mily  In  kii']i  the  slonls  senii-l!i|iiid  ami  oupiim*. 

It  is  usually  well  lo  introdm*  a  dose  of  calomel  or  blue  pit! 
ot'casioiially  at  bciltiiin'.  Tlif  t^oFTiiwnnd  infnsion  of  ^emta,  which 
is  only  ihe  old  English  "  Ulack  I'raugbt,'"  4  ounces  of  wUieh  mav 
be-  taken  at  u  time,  forms  a  capital  purgative  for  occasional  use. 

Sju'cial  iniinagcitieiit  is  I'oipiii'ed  by  i-oiiiplicatinns,  as,  for  ex- 
ample, the  use  of  iodide  of  potash  or  soda  in  chronic  arteriosclero- 
sis, snnietiines  obscrvL'd  in  nU'se  patients,  nilroglyoeriii  and  inor- 
liliiiiu  in  ciisf!«  of  angina  pi'c-Toris  or  cardiac  iisthum.  When  at 
last  cardiac  power  is  utterly  lost,  dinretin-Knoil  may  be  of  service 
in  reducing  dropjiy.  or  lit  least  holding  it  in  check.  Overdisten- 
lion  of  tilt-  cardiac  cavities,  piivticnlarly  the  right  chamber,  may 
be  tcniponirily  relieved  and  llic  pjilienl'a  suffering  amcliorateil  by 
venpsectioii.  Owing  t"  (lie  ass<iciiit(-d  iimi>mia,  the  ntnount  of 
liliind  ihiis  al'striii-leil  slmiilil  he  small.  '.'  lu  lii  ounces  being  usually 
sutKeicnt  to  render  ilie  puUc  soft  .ind  full.  Other  measures  for 
tlic  relief  of  the  jiatieut  must  he  left  to  the  physician's  judgment 
and  to  the  .s]iecial  indication  of  each  case. 


CHAPTEB  XXIV 

CARDIAC   ASTHMA-CHEYNE-STOKES    RESPIRATION- 
BRADYCARDIA-STOKES-ADAMS   SYNDROME 

In  tliis  imii  fill'  sirL'i'L'i'iiiii^'  ohajitei-  iiro  consiJt-rod  certnin 
|.)lK-ii"iru'iiu  lliul.  are  aumctiriK's  einxnintered  in  the  cinirse  of 
myocardial  diacase,  and  iu  the  opinion  of  the  niilhor  may  not 
i[ia|ipri:i]»riiitfly  1k'  discussed  in  connection  with  disiirders  of  tlie 
niyiML-iirdiurri. 

I.     CARDIAC   ASTHMA 

No  ono  8ym|itoni  is  so  freijnently  n  feature  of  cardim.'  disease 
as  ilvN]iriu'a,  and  witit  tlie  itossiblc  csi'cption  of  iirircdrdial  pain 
there  ia  no  Buhjetljvc  distnrbanfc  so  distressing.  In  many  in- 
Blances,  nioreiiver,  it  ot'casJons  sncli  obnnus  sutTering  us  to  be 
actnally  Imrrnwinfr  tii  the  speclator.  Tnir  cardiae  dyspn<L'a  is  due 
to  the  stt-c'llinp  nnd  rifridily  iif  ihi-  liinfrs  caused  by  stasia  within 
tlicni,  and  I'uiiscijni'nTly  foriiiw  an  imiK>i-tant  part  of  the  clinical 
pietnro  in  most  cast-s  of  cardiac  iniidc(]nacy. 

It.  would  btv  a  mistake,  Imwever,  t"  attrihntc  the  dyHpntca  of 
cardiiipjiihs  solely  to  eireiitatory  cmbiirrasanient.  Thnu  it  may  be 
duo  t<i  pain,  In  con^etpienct^  of  wliieli  the  in<lividnal  fciirs  to 
hreatlie  with  his  enistoinary  depth  and  nlowneai'.  In  otlier  cases 
it  inay  rcsnlt  from  nervonsncsa  or  apprehension,  att  e.  jr.,  during 
«n  exiitiiiniiliini  i>f  iht-  heart.  In  all  niicli  jiistunees,  however,  it  is 
tiHUally  easy,  by  fiiiviiig  due  consitlepation  to  the  state  of  the  eirou- 
Intorv  apparaHif,  to  rcco;rTiisc  (In^  frno  cause  of  the  brcatblessneBS. 

(.'ardiac  dvspnira  is  pitr  fj'rcHciire  a  dvspmea  of  effort. — i.  c, 
it  is  either  evoked  by  exertion  or  intensified  by  the  same.  This 
breallile.*siK-fls  uf  clTorl  nniy  be  rejjardod  as  the  enrlicst  munifen- 
tntion  of  failin^r  hi'iiri-]iower.  nnd  «io  lonp  as  eardiae  ineom|)e- 
tcncc  is  of  miiinr  di-^'m-,  is  cinifined  to  periods  of  physical  exer- 
tion. Till  n-  iif-arlv  always  eomes  a  time,  liowever.  wbcn  dysp- 
Dsa  Ix-eomes  more  or  U'iss  constant  even  during  rest  and  when 
apparcnily  trivial  cumlitiuns  intensify  the  shortness  of  breath 
even  to  the  point  of  positire  air-hunger.    This  has  been  repeatedly 
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ilwcU  ui>on  in  foregoing  pages  id  conaiilcring  the  manifestiitioiu 
oi  viilvniur  iliM-aw. 

IVrsiins  sufFpriiig  from  myocardinl  iimili3<nincy  of  whatever 
cause  iiUo  dijiiiltiy  liyspmi-a  of  elTnrC  qwile  like  Uiat  of  other  cardio- 
imllis,  mill  likiwiat'  ihie  to  t-irciiliilory  «iiib«rraK»iiient. 

There  is  a  form  of  dy^iimt'ft  dwiilayetl  by  tlieso  piitient*,  how- 
ever, wliii'li  irt  wi  iiir<-iise  ami  paroxysmal  that  it  haa  not  inagillv 
Urn  leniied  ciiriHin-  iintlima.  As  implied  by  the  iiume,  it  cloi^ely 
ri'sciiiliIt'K  an  attack  of  bronehiul  u»thum.  lii  most  cit*ca  it  i^  not 
n  prowinp  inteiisitiniiiuii  uf  already  existing  dyspmea,  hut  is  a 
more  or  less  smblen  atlaek  of  siieh  distressing  shortness  of  breatli 
iis  to  cunsiitule  vcriiaMe  orthopmi'ii  for  the  time. 

Tlie  iiiiiiik  niiiy  In-  iiiduced  by  effort,  but  in  its  moiit  typical 
funii  il  i-nnies  mi  at  ni;:lit.  It  is  rlierefore  a  iioetnmal  dyspntea. 
I'lie  iiUaek  may  wize  the  individual  so  soon  as  he  lies  don-n  nt 
iii;tlil,  Iml  fieiiin-iilly  it  iliies  not  npiwftr  until  after  he  has  been 
jisltep  for  a  few  hours.  The  patient  is  tlien  aroused  by  a  sense  of 
o]i|>ri";siiiu  or  want  uf  snlheient  air,  which  obliges  him  to  sit  up  or 
jiri^e  iiiid  walk  flcwly  iilxnii  bis  apiirlnieiit, 

111  iin  iiiijilesl  III  Dili  fecial]  on  s  tbitt  is  all,  but  generally  the 
iiys|>nu!i  is  fur  more  severe.  Tlic  slmrinpsH  of  breath  inereasca 
until  in  a  few  ininurcs.  (K-ea^iumilly  from  the  very  start,  the  suf- 
ferer is  forced  lo  lireallie  wiili  jireat  rapidity  and  ditbciilty.  His 
clii'-^l  i-iiiits  a  miillihub-  of  Hne  or  eniirse  moist  rales  due  to  inten.tc 
|iiiliii<ii):irv   iMifui->linii    Mild    tr;iiisii>l;ili<<ri    of  iieniiii    Iiilo    the   air- 

liil>i'-,  and  iIk ii-ei[iu'iii  (-"ii^li  is  intended  witb  ibc  exjiectora- 

Tinii  of  fruihy  or  even  bloody  iiiin'us. 

'I'lie  iniiienrs  ilistress  is  now  terrible  both  to  biniself  and 
friends  liis  face  becomes  eynnnsetl  and  liedewed  with  jierspini- 
lioii,  wbile  bis  ]>iilse  is  rapid.  cNtremely  feeble,  and  even  irregular 
ur  intermittent.  H  ibe  Iienrt  i^  imw  i'\»Ttiineil  it  la  found  to  be 
dibit  I'd,  wliilc  its  siiiinds  are  csfreiiicly  faint,  partly  in  conse- 
ipieiii'e  of  the  rales  of  piibnonury  a-dciuu,  bill  mainly  Infause  of 
cardiac  weakness. 

Siieb  iiii  nttaek  may  last  for  minutes  or  even  hours,  yet  with 
scarcely  tbe  initial  severity.  .\s  a  rule  it  abates  in  from  fifteen 
to  tliirty  minules.  With  cessation  of  tbe  terrific  dy.spntea  the 
siilTerer  is  left  exhansted  anil  usually  in  a  stale  of  great  mental 
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Tho  CHiine  of  this  cnrdiuc  aHllima  ia  belitjved  to  be  temporary 
wc?akiicnB  i]f  iliP  left  vciilrii'If  iiii-il  ili«[ir(>]"irti<)iijil<.'  slrungtli  of  the 
right,  VL'tilrii'U'.  'i'lii:*  (■(nnlitiuii  uii  ]ln'.  jmrl  ut"  llif  iwu  vuntrk'li^B 
leads  lo  congestion  of  the  lunge  and  consLxjiient  dyflpnoa.  As  the 
stasis  incruascs  nnd  iJiilirioiiiiry  «iiK'inu  ixTiirn,  dyspiiu-ii  bfcomcs 
iiirrfanfd  in  ciiiihciiui'iicp  of  nu-i'lianical  intiTffi'fiioc-  with  ctxy- 
(ifniilimi  of  ihf  blimd,  ( 'crlfiinly  &iu-h  im  cxplaiiiilioii  Jils  the  clin- 
ii'iil  inunifi-NtatiiiT).''  uf  on  iitinnk. 

The  pi'<'di.-i"isitinn  ic  cariliiir  ii^tliiiiii  is  fiiriiislii'd  liv  di'fii'iicr- 
iition  and  cnft'L-lih-'niciil  of  ihf  K-fr  vrntridi',  whili-  tin'  iuuiR'diate 
or  cxcilinK  raiisK.-  may  ho  found  in  wliutrvcr  temporarily  ovcrpow- 
prs  tlie  vpniriclo^i.  p.,  iiiifhii'  pliysiciil  i-lTurl.  Cuitn^  hy  reason 
nf  the  nnioii  of  Imlh  I'lToi'l  and  r-xcitpiiii-iil.  ^rciiiw  particularly  apt 
to  cxc-ilc  iiri  !illm-k.  Tin-  imi'iiiti'Iiit-  of  llii-  jitliirk  after  tiotne  honr.s 
of  ttlfpp  is  ihoii^lil  In  I"-  o\[i]jiincd  hy  tlic  an)fnii>nlalion  of  hlood- 
pri'».!iiirr  said  In  lio  incident  tn  tlif  rccnndicnt  pmilnre.  Ilnrlnird 
>l!ires  liiiit  lilood  presHiire  ij'  iniTeawed  hy  the  reiriinilienl  pui^ilion, 
wliih'  (lacrtncr.  on  tho  other  hnnil,  claim*  that  his  ti>niini('lL'r  nhowa 
im  uctital  thoufjh  »li{rlit  dpcrraHD  of  prcMiirc.  If  this  i*  no,  sonic 
"tlipr  e\|)lnn!itioii  is  ri'ipiiri-d  for  thi-  ik-i'imti'IU'c  of  i-nnliai'  n^tthma 
diiriiif:  ^h'cp.  Thin  iriiiy  hi'  f-nnid  in  tin-  mldi'd  work  put  npon  the 
left  ventricle  in  inainlaininp  lilood-flow  by  miiac-ular  inaction,  and 
llic-  nmre  ijiriet  respiration  itieident  to  "deep. 

It  is  nf-edlpss  (o  ri'inark  lliat  :*neli  attacks  are  highly  dangerous 
and  call  for  pronijit  and  I'lioryetii-  Ireiilinent.  To  tliis  end  slimu- 
lantr*  are  indicated,  and  iioiliin^'  t:*  so  olReipnt  as  tlio  liypodonnie 
injection  of  i  .if  a  Errain  ■■(  niorpliine  condiiiu'd  with  the  atropine 
fouivd  tn  iht-  ordinary  liypoderniie  lahlcl. 

II.  niKVXK-STOKES  IlKSI'IKATION 

Tlii-H  is  a  rhythmical  form  of  ilyspno-a,  first  carefully  described 
by  llie  two  I'lniiK'iil  jihysicians  whose  names  arc  now  inseparably 
linked  with  llii>i  diwlrcssiing  symptom.  It  i«  chiirartprized  hy  alter- 
natin^r  poriods  of  ilyspiio'a  and  apiioNi.  which  recur  at  regidar  in- 
tervals and  supplant  normal  breathing. 

Tlip  phoniiiiicnn  of  this  type  of  respiration  may  Ik«  dc!icril»ed 
as  follows;  After  a  piriod  of  suspended  brealbiiiR  or  apmca,  ros- 
jdrationn  rr-luni,  at  tn-ii  slowly  nnd  su])erfieially.  each  succceiiing 
one  (^nicker  and  deeper,  until  nl  length  the  ins|»irations  become 
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flrikiugly  rapid  uiid  forciMe,  and  ijiaxiiimm  dy»pntea  is  attained. 
After  liiiviiig  luninlaiued  ibifl  height  for  a  f«w  aeconds  the  n^pira- 
liirv  cffurts  begin  to  ahnu-  lioih  iti  spoi^  and  dupth,  dying  awav 
gradually  into  imollior  jifi-iod  of  complete  repose,  tlie  chest  being 
DOW  entirely  iiiutiunli'ss.  Aflor  this  atage  of  upuoMi  has  inntvA 
for  a  certain  niiniU'r  uf  seconds,  breathing  n^aiti  begfins  in  the 
same  snircely  iH-roeplible  manner  to  wax  and  wane  aa  bvfor& 
Tims  tyi'Ie  after  cycle  is  rciwuled  -with  perfect  regularity. 

The  ditruliun  of  tin-  two  pliases  that  conatitnte  iin  entire  cycle 
or  piinixvMii  differs  in  different  cases,  but  remains  mnstiinl  in  the 
sajiie  case  after  ihis  form  of  dy»|)iia-a  b«»  become  well  established. 
It  is  not  very  uncommon  to  witjie&a  incomplete  or  abortive  niHni- 
feslations  of  tliis  |K-eiilinr  dygpnaa,  which  after  n  time  assuiuo  the 
typiciil  ( 'lu yni-Sioki-.s  renpinitinn.     Apn.ia  iiciially  jtersists  for  a 
ipiarlcr  to  half  a  minnte  and  tho  period  of  dyspntra  a  few  sec- 
onds luniiiT.     Ill   rj  cases  observed  by  Snnsom  the  pause  varied 
ill  iliiriilii'ii  fruin  uml  to  frirly  seconds  and  dyspnoea  from  fifteen 
to  lifiy-livc  ."ecuudB.     In  die  case  he  noted  a  persistence  of  apntca 
for  sixty  and  of  dysjHiiea  for  sixty-five  seconds,  while  ho  cites 
aiii'lher  in  which  each  phase  continued  two  minutes.     During  tlie 
stage  of  respiratiiry  effitrt  the  asL'cnding  nnd  descending  series 
endure  tihuut   hvi-niy  mwuiIn  encU,  while  the  nemo  of  hibonred 
hreiithing  coiitinne,*  almut   iwenty-five  seconds   (Sansom).      The 
Iciiglh  "f  this  perioil — i.e.,  uf  dyi^pnira — is  not  the  same  in  all 
cascN  however. 

Patients  exhibiting  Cheyne-Stokes  respiration  usually  retain 
consciuusnesfi  during  ibeir  attacks  and  suffer  no  enfeehlcniont  of 
tlii'ir  uieiiliil  jKiwers.  In  soiue,  on  the  enntniry,  eonsciouaness  la 
eltiiidi'd  iiiid  the  intellect  inipaired. 

Certain  ]iiiiMlliiry  iihenoniena  have  been  observed.  Thus  tho 
]iii]iil.-  are  contrncted  during  aimo-a  and  diluted  in  the  singe  of 
dyfi]iiiLea.  Kinhiyson  has  described  a  rhylliuiical  contraction  and 
dilatation  of  the  j.ii]>il  "during  the  acme  of  the  respiratory  act," 
.liliidrig  with  insiiinition  and  contracting  with  expiration. 

Sucli  rhythuiicnl  cliange  in  the  sIkc  of  the  puiiils  is  not  con- 
fiiu'il  lo  ihi*  fonii  of  dyspmr'a,  licovever,  for  a  simitar  phenomenon 
has  lieen  observed  during  the  stertorous  breathing  of  coma. 

As  regjirdK  the  pulse,  very  i-outlii'ting  observations  have  been 
rci'orded.     Some  observers  have  reported  perfect  uniformity  in 
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llio  ]nilsp-rntp  during  botli  [wrioils  of  the  oyde,  wliile  LUlle, 
ciiiylw]  liy  Simsiiiii.  wilncssciJ  1  Ti  lifjirt-bi'iils  <liirinK  jiii  npn(cal 
juTiiiii  ijf  U'li  M-c(ui(1.4,  ami  im\y  0  in  a  liko  jieriuil  in  iht^  ilyspnteal 
aXugc.  Others  have  reimrted  rctantalion  of  the  pulse  during 
ajiinTB,  ami  u  rolHtivo  JK'cl'Ifratioii  ihirin;;  tin;  jwrioj  of  djeputra, 
Aside  fniui  I'lmnjii'--'  in  rlivtlini,  tlif  Tc-u.-iim  of  the  (uiUr  Ik  said  to 
lie  raisod,  tlii'  juil^ic  fct'ling  liai'iicr  and  tirnuT  than  mirninl. 

IUxcimcs  in  which  VhcyneSlohes  ISrcalhinff  is  Obncrrcd. — 
The-  fiilliiwinj:  iisl  is  tiikt-u  fnnu  Sniisciiii':*  work  on  lln-  Dia^jnusis 
of  the  Diaoaflt's  of  tlic  Hi>art  and  ThorariL'  Aorta,  and  shows  ihat 
tho  c'UMt'it  in  which  this  form  of  d_vspnu'a  is  obst-rvcd  are  by  no 
moans  cxchisiwiy  thiwe  nf  cardiac  disease.  (1)  Cases  attended 
with  cerebral  nffcflions — viz.,  crreliral  hu'ioorrhaRr?,  tnniours, 
(niierenliir  nieniiiyiiis,  e]>ilc]is\',  shock  from  surgical  injury  with 
uni-miH,  alcohol  intoxication,  opium  poisoning,  and  insanity.  (2) 
Cfiscs  attendeil  wilh  Ic-iiom-  of  the  lii'iirt  and  great  vessels — viz., 
faity  dejti-iiiTiitioii  of  the  heart,  pericardilis,  al hen )n nitons  diseasfi 
of  the  aorlii,  aortic  aneurysm,  valvular  disease  (double  aortic, 
with  initriil  insurticiency,  mitral  titenusis,  dilatation  of  aorta  cih'X- 
isliiiy,  norlie  rpjrurniliilion  nnd  (dwtruction),  and  chronic  Bripht's 
disease.  It  is  wilh  diseases  of  tin-  aorta  and  its  valves  that  it  is 
most  fre«juentl>'  nHsociuicd,  but  if  miiy  occur,  in  the  absence  of 
Viilvnhir  disciise,  when  ihe  corciiiary  arteries  are  obslriii'led.  In 
any  of  these  conilitious  it  is  lunst  probable  thai  the  arteries  at 
the  haxf  of  the  brain  arc  aiben>nn\ti)UM,  and  the  concurring  af- 
fections of  the  heart  and  Iirain  speedily  lead  to  death.  (IJ)  Cases 
of  certain  acute  fchrilc  diseases — viz.,  diphtheria  ( Iliitterbreii- 
ner),  lyphoid  fever  (Wiiarry),  ]iuer|ieral  seplicii'uiia.  scarlet 
fevrr,  pneumonia,  jKirtnssi.'i  (with  inanition),  and  influenza. 

Theories  to  liyi'liln  Chi'ij)ir-.'<lnl,-t's  U'-xpinifimi. — Itcforc  jnv- 
iny  a  brief  stiUement  of  the  leadiiifi  theories  which  have  been 
advanced  to  explain  the  rhythmical  alteration  of  breathing,  it 
nmy  be  well  to  slate  certain  physinlogieal  facts  concerning  rcfipirft* 
lion.  (1)  Inspiration  is  n  rcsiili  of  the  conlractiim  nf  the  in- 
spiratory mnselcs  in  re^^ponse  to  a  nervous  impulse  sent  out  from 
the  respiratory  ventre  in  ihi*  upper  portion  of  the  medulla  oblon- 
gata, close  to  the  calamus  scriiitnrins,  hut  extending  to  llie  upper 
portion  of  the  spinal  cord,  (li)  Expiration  is  for  the  most  part 
u  passive  net  dtie  Co  the  ehistic  resilience  of  the  lungs.     (3)  The 
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■dion  of  ihe  respiratorj  cpnlrc  is  niitoniBtic  und  rhythmical.  (4) 
TIm?  activity  and  fiu-i^-  of  the  respiratory-  oeiitru  depend  in  great 
meA.Mirr  njion  the  iimuuiit  of  oxygi-ii  contained  in  tiio  blood,  itnd 
upon  the  nnmiint  of  blood  sup{ilie<]  to  the  centre.  It  is  not  dithciilt 
to  nndt'rsland  why  there  may  be  dyspiiira  in  any  given  case,  but  it 
■H  dlRicnlt  to  c.\phiin  why  the  dy^ipmeii  sltould  be  rhythiiiieal  in 
the  way  ehapiicleristip  nf  ('heyiie-Siokp,*  bivuthin;;. 

The  first  attempl  to  explain  it  was  nuide  by  Traubc,   and   ia 
known  u«  Traube's  theory.    Thi«  asmnics  that  the  noniiut  excituf 
bilily  nf  the  respiratory  centre  is  diininisbed  in  consequence  of  the 
Mipply  to  it  of  ini|»crfi>ctly  oxygenated  blood.     Ihiring  the  ntsffe 
of  iijuucii  fiirlKOiic  acid   iinriiimiliiles  in  the  blood,  and   when    it 
bns  liw'rtiiip  exce.isive  l>e);ins  to  .flinitilate  the  respiratory  oontro  to 
di^diiirse  its  iiiipnlscB,     In   reapoiiee  to  these  discharges,  which 
are  al  first  slow  and  iiuiicrfccl.  contraction  of  inspiratory  muscles 
l.ikcj!  pliiff,  f^rtivrs  i-ver  ilceper  and  more  rapid  until  at  length  the 
ina\tnuini  stage  of  dyspinea  is  attained.     The  centre  now  ceases 
lo  lie  sliinnlaled,  or  Ix'conu'ti  c.vliauj'tcil.  an<l   ins])iratory  effort.** 
^adniilly  lUrlini'  nntil  llifv  tiimlly  tcriiiinute  in  the  stage  of  res- 
piratory ]iiinsf  or  apnoa.     CarlHinic  acid  in  the  blood  is  again 
ncciiniiilated,  the  ri'spiralory  centre  is  again  stimulated,  and  ihua 
the  cycle  is  rcpcnicil  in  eviT-reoiirring  paroxysms, 

Miiny  olijectious  have  been  urjicd  apainst  Traube's  theory,  hut 
ihi'  iiitc  tliat  nrainwell  thinks  ix  falnl  lo  it  i»  that  a  deficient  supply 
iif  [>ni]n'r!y  .ixyfruiati-d  blnod  to  the  respiratorv  cciitn.-  would 
sliMiiiliilc  it  iiilii  ai'liini  rather  lliiin  impair  lis  irritability,  since  it 
is  niit  so  mneh  an  ai'cniniihition  of  carbonic  acid  ta  a  want  of  oxy- 
(Ii'n  in  ihc  blond  wliidi  stitiinlalrs  the  respiratory  centre. 

To  rxpliiiii  llic  Iiiwi-ri'ci  iiTiliiliility  of  the  respiratory  centre, 
wlii.Oi  it  iis,-tni(icd  in  Tranbe's  ibonry,  Kanwim  ha«  advanced  tho 
propii:*ition  that  the  cctitrc  is  in  a  stajle  of  paresis  or  partial  paraly- 
sis in  coiisi-iiiii'iu'c  nf  sciiiie  cen-lirnl  il  iwHsf.  und  with  a  satisfactory 
ii\]ilnnii(i"ii  of  ilie  liiiiiiTiislifd  i^xcilaliiHty  of  the-  reripiratory  cen- 
tri'  Traube's  theory  wniiM  then  become  complete. 

yilfhiir's  Thi'ory. — Tins  anilines  that  botb  (he  vaso-motor  and 
hirtpinili>ry  centres  are  rnnccrneii  in  the  production  of  thi»  form 
of  ilv>pnir'ii.  At'ronliTijr  lo  hi*  i-xpliination,  the  deficiency  of  oxy- 
jP'M  and  excess  of  carbonic  acid  in  the  blood,  which  result  from 
the  iH'riiwl  of  apno'a,  stiniulalo  tho  vnso-motor  centre,  and  tho 
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artt>riolfH  of  tlio  brain,  as  well  as  tlinsc  tliroiighoiit  the  body,  bocome 
riiiilriiclrd.  'I'liis  I'liriftrictimi  (if  tin-  iirtcriok-s  diiniiiii-lica  tha 
st'l'I'b'  of  bluiHi  Id  till!  ri-»iiinit.ir;>'  cciilre,  and  in  CDnseinicncc  tliia 
et-ntve  is  stimiilatpd  tn  iHschnrgc,  and  inspiration  begins.  So 
tiDcjn,  liiiM't'viT,  as  rc.ipinititiu  hum  bcponie  enorf-i-tic  ami  th«  blood 
jiroiifi'Iv  arratcil,  sliinnliitiuii  of  i]ii>  vaso-iinilor  ccnlri'  n-nni.'s,  arte- 
rial (i|>nsui  if  nil  li-nficr  niaiiilaincd,  the-  rff]>iralfirv  pcntro  riapoivea 
a  |)rii]UT  »ii|i|il_v  nf  iirliriiili/.i'il  lilood,  and  dyspmra  ia  no  longer 
i'N|nTirnci'il.  TIk'  i'i'S|iirnTriry  ai't^  f;riiilniilly  ilir  riwuy  iinil  tlio 
]HTi<)d  iif  iijinif-a  in  a^ain  rcai-Iifd,  Tliort-  imain  ricpnrs  .itimulation 
of  Mif  vu no- in  1)1  or  Cfnlro,  and  another  evdc  Is  roijcatcd.  lirura- 
wfill  ia  (if  rbo  oiiiiiinii  ilmi  if  Fib-hnc's  thwiry  i«  correct,  then 
flipynf-SrolvPs  hroiitliiii;;  ^.b-nilil  ncmr  inm-b  ninro  frcqiicntlv  than 
it  ri'iilly  (IiM"i,  Hi-  --iiy-:  "  I  ani  (liipoM'd,  thi-rcfiirc,  to  tbink  with 
]>!'.  Siiti->tiii(  iliiii  ^iinicrbiiii;  niiii'c  iii  nKTAiiary,  and  that  tlicre 
mil"!  bi'  niiiiic  iilii'ratiiiM  r>f  ihc  rc^ipiriilory  ccnlrp  itself  in  addilion 
lo  ilii-  i-nmliiiun  wliii'li  Kilcbni-'!'  Tbrory  ?ii]>|ilicji.     A  date  of  irri- 

tahlo  woaknc^H  wonid,  in  my  npiiiiim,  » nnl  for  Ibis  ciiidition." 

liramu'cU'»  theory  in  explanntion  of  Chcynp-Stokps  breathing 
is  hawd  on  tin-  siippositimi  that  tin-  ri-ipinilory  ri.'iitri'  eiiin;i«t«  of 
two  parts:  mi  iiis]iiratory  and  nn  rxpiratory,  and  that,  as  sug- 
ppstpd  by  Rnsenlbal,  "  thr>  inspiratory  centre  U  the  seat  of  two 
ciinflii'tinf:  forcps,  one  tnulini;  to  geni-riitc  inspiratory  impnlscs, 

(the  ilisclitirfriTij;  pnrti f  ibf  in*|Mralory  ccnirt"  as  wi>  may  eall 

it),  and  tin-  oibcr  olTi-rinp  resiBtancp  to  the  ircmnition  of  these 
inijml.Hen  lilic  renTrnininj;  or  inbllibin^  jxirlion  nf  tin-  in^jiira- 
lopy  cfntrnl — ■ili'-  oni'  .nnl  Ibc  nlb'-r  nlti-nnitely  (!ainin;i  Ibr  vic- 
tory, and  tbnf  badins  to  rlLvtbiiiii-iil  ■lisr-hnrf'i'."'  Ttratnwell  as- 
snini's  tliat  venons  bbwwl  cxeifea  thi»  disebarftinK  [lortion.  restrains 
llio  itdiiliitiiif;  portion;  wbili-  nxvfirniitcil  lilmid  depresscB  the  for- 
nicr  I'oriion.  and  intr-n^ifi<'s  thr-  netion  of  the  reetriiiniuj:  portion. 
If  tb''  iliwbarfiinp  portion  i«  in  ii  enndition  of  irritable  weakness, 
nnd  theppfore  more  easily  exeiind  to  disehargp,  Init  n\m  more 
ipiii-kly  innl  ennily  cxbiincted,  or  if  both  [Kirtions  are  in  a  eondi- 
lion  of  irritable  weakiie.<*,  tbrii  ibere  is  s  condition  of  things, 
Uriiniwell  thinkK.  wbicb  satitifjictorily  exidnins*  the  plienonienn  of 
Cbcnit-  Stokcf  bremhini:.  ,\t  ibe  end  of  apnira  tbc  hlixwl  i;  highly 
vcnnns.  and  therr-forr  pradnrilly  excites  a  paroxysm  of  dyppnfWi, 
by  etiinnlaling  th«  discharging  and  restraining  the  inhibitory 
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portiou  of  ttic  centre.     In  tlip  eccond  plncp,  tbc  carbonia  acid  id 

rh«  blowl  MiiiitiUte.-*  to  (ictimi  iln-  vaA>tiJotor  t-eiitro,  ibe  urtc-rinles 
Itecoiiie  contracted,  and  Oic  supply-  of  oxygen  to  tht'  respiratory 
centre   is  still    fiirlhtT  diiiiini^htn).      Furllicrnuiro,   llw?    irritable 
U'OKkiie^  uf  the  Jiix-har^ing  cenirc   canoes  its  impulses  to  become 
excessive,  and  the  sttite  of  dyspiia-a  results.     Moreover,  the  weak- 
ness of  rhe  di»cliarf;iiif;  jjoriioii  of  tbe  inspiratory  centre  cau!«e«  it 
to  become  (|nickly  overcxlmtij-ted  and  the  dyspnora  subnidos.      In 
t'onsci|ncin'i'  of  ihi-  etiergclic  rcspirsitory  effort  during  tlie  stage 
of  dy^pmea  the  blood  becnniea  arterialized  and  tbe  discharging 
portion  of  the  inspiratory  centre  is  no  longer  stimuluted,  but  the 
reverse  Ijiki-s  jjliiee  a*  regards  the  rei<truiiiing  jMirtion,  whieJi  gains 
the  ascendency  over  the  weakened  and  exbansted  discharging  poi^ 
lion,  and  the  state  of  npna-ii  is  produced.     During  this  period  of 
rest  ilie  oxyjienaled  bluoil,  nliieb  liinl  .ttiiiiulnred  the  restraining 
and  ilepresscil  tlie  diBi-|i:ir;:iiii;  portion  uf  the  inspiratory  centre  be- 
eoiiiw  replaced   l>y  I'liriioiiie  dioxide;  tlie  diwharging  centre   ia 
aroiincil  iiiTri  tiction  iipiiii,  and  the  inhibiting  i^  re:«trnined;  inspir- 
atory  etForls  are  renewed  and  anuilier  cycle  is  repeated. 

Of  (he  fiirtgoiTif;  iheorie'*,  cuiiceived  to  aecuniit  for  this  distreea- 
ing  rhythmic  form  of  dyspiia'a,  liriiniweli's  is  ibo  most  satisfao- 
tory,  iind  yil,  un  he  Iiiinself  (-nfriicjittij  it  is  dillicnlt  to  explain  how 
this  ciindition  of  irriiiilile  ^^'e^iknl'^s  of  the  respiratory  and  vaso- 
niolxr  centres  is  prodnecd.  Brannvell  assumes  that  in  those  cases 
of  ('iii-VTiL'-Stuki-s  liruulliiiig  displnyiiig  it  contracted  pulse  and 
piillid  iiiimeiHiiieej  ihere  is  Ick-uI  ituivniia  of  llie  centres  in  conse- 
(pience  of  arlei'ial  !-]i!isni,  and  irrifiible  weakness  rakes  place. 

Ill  iiilii'V  i':isi>-  iK.t  >li<iwiiig  arterial  spasm  he  suggests  that  this 
linsliilili-  .-tale  of  the  centres  may  lie  due  lo  disease  within  tho 
nieilulla  or  lo  iiiiprew>ioni:  rcci'ived  from  nervona  centres  situated 
httilier  up  uv  from  the  peripliety,  c^pceially  from  the  heart  or 
lungs,  lliroiijili  the  agency  nf  ihe  pneiunogaslric  and  superior  laryn- 
geal iu'r\-i'r<.  Such  perti)lieni]  stimuli  arc  particularly  likely  to  bo 
received  liy  the  centres  in  t!io>i(-  eaies  of  iicarl-disi'iise  manifesting 
riglii  viiitrii'le  ilihilation  «irli  ilimiiiislicd  supply  of  blood  to  thd 
luiij;s. 

Jloseubach's  Theory. — After,  as  he  states,  &  searcliiu}:  snalyeis 
of  Ihe  various  theories,  liosenbneli  has  adopted  the  following  ex- 
planation.    I'mler  ilie   iniluenee  of  certain  unomalics  of  brain- 
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nutrition  there  develop  Waliwd  disliirbanceB  in  the  brain  or  in 

iriilividiifil  'Tntreti,  iiiir(i<.'iiltirlv  in  iliiit  nf  respjnilioii,  which  dis- 
liirlmiiiieM  k>sst.'ii  t\w.  cxL-itultiiiiy  of  the  affected  pari  and  augment 
the  norinBl  exhaiistihility  of  the  sumc.  Thereby  are  prodiict-d 
rcuiiHsions  in  ibe  iit-tivity  of  rhe  rfaiiwjtivo  centres  wilh  hws  of  tone 
in  llie  vnso-iiintor  and  viipiw  centres,  or  complete  intermissions, 
such  lis  11  panse  in  tlic  ri'Spinildry  imt,  wilh  ii  kind  of  piirHlytic 
JtlHte  of  Uic  eercbnini,  mnnifestod  by  n  periodic  jih'ep  witli  enntriie- 
tiitn  of  the  piipili*  mid  inuveiiiflils  of  the  nveballs.  So  soon  as  tho 
fiitifjiR'  mid  t'xiiiiiiatiun  uf  llie  ct-nlre  biive  disjipijcared  in  conse- 
quence nf  cessation  of  respiration  and  nn  angniented  internal  ac- 
tivity, and  its  oxcitubility  returns,  respirations  again  set  in  and  con- 
tinnc  to  increase,  hccjiimc  Ihe  excitiibilify  nf  (be  nervous  iijiparatus 
grows  iniL  of  pro|iciriicin  nr  wiixes  move  rB|iidly  than  the  stimidua 
to  ut'tivity  wanes  in  consequence  of  organic  work.  Ho  soon  now  as 
rlio  nbiioniiiil  I'xliiiui'libilily  nf  llic  centime  uniiin  lie^ins  In  he  felt, 
it  !(nperwedca  the  atimuliiJ',  and  tjierefore  ibe  functional  activity 
of  the  eentre  lessens,  and  finally  censes  altogether  when  at  last 
the  centre  iiait  lieconie  completely  exhausted.  ^\'hetIler  or  not  res- 
piration take^  place  is  dclerniineil  h\  the  ability  of  [lie  centre  to 
respond  ti-  sliTiMihis.  and  ihc  di'plb  of  the  rcspinilory  act  depends 
niii  iipi>ri  ihc  strength  nf  tUi-  impulse,  bnl  on  ihe  functional  capa- 
hiliiy  iif  the  nervouh  appanitiis,  lie  thinks  tlial  of  ibe  various 
neri'ous  eenlri-s  Ibe  respiratory  is  the  one  ibiil  ^ul^ers  mo*t  readily 
and  often  alone,  while  tbe  vas'>-molor  eentre  is  relatively  much 
less  fre(|ucntly  afTci-led,  and  paralysis  of  this  niean^  death. 

Ife  fiir'lierTiinre  thinks  thai  a  rej;nhirly  inienniiiinf;  pulse, 
pidsiis  hi^friiinns  and  altermni''.  may  1k'  a  manifcstatinn  of  pert* 
odieify  in  ibc  fuiieiii.n  ut"  the  viiiru»  and  vnsn-niofor  centres  in 
certain  cases  of  nulriliona!  liisinrhaTice  of  tbe  brain,  and  are  analo- 
gous to  the  ('beyne-St"kes  ]ilicnoiiienon.  Aw  Kosenh.ich  statef",  this 
expliinatinn  of  Ibi*  aluioniml  ty]>i'  of  hrealhing  differs  from  others 
in  tbe  HHsnniplion,  not  of  a  periodic  alteration  of  the  stimulus,  bnt 
in  H  rbytbmic  rbange  in  llie  eNcitability  of  the  eenire  which  pre- 
sides nver  respiration,  even  tn  a  cnmplete  aUn-anee  of  its  function 
for  the  time  being.  He  assumes  that  this  rhylbinical  periodicity 
as  regards  i-xciinhility  is  to  be  referred  lo  some  jM-enliar  eliarno- 
teristie  inbereni  in  the  nervons  apparatus  by  virhie  of  which  it  ia 
capable  of  being  exliuuslcJ  and  again  aruused  to  activity. 
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h  u  M«4k«a  to  aU  tkat,  bowm-  iBgcniuiuly  the  pRtholog;- 
'ot  (-"brvm-^obv  iT*|Nr«ti<w  naj  b«  ■peeuUu^  upon,  the  subject 

PrOBBOida. — Tbr  tlovvtapOMatl  of  LlM-rnr-8tukea  breatltiug  is 
pFamllT  hM  lo  br  of  nofiTwanUe  si^ificanoc,  b^   indicating 
Uut  «  fatal  tcnaiaatioct  b  Dot  £tr  off.    Yet  weeks  or  Qveii  months 
aiav  AVM-tioMv  iBirmmr  hrtwcii  the  ap^wannci-  of  this  svinplotu 
i»kI  Jraik.     Murri  n-|o^i>J  a  oaftr  ta  which  thv  |>lM>notnt.-iioii  iwr- 
M»lnl  ftir  fi'itv  >U\-iv.  atxJ  Sans^nn  one  for  one  hundred  and  eight 
«lat>.     Id  tht'  l^an-i  t\{  A[>nl  ^.  1^90,  is  the  report  of  «  case  of  a 
man  itf  nit)t-iv-ivn>  whi>  iDanil't-^tol  thr  rii'mptoni  for  several  ^-ears. 
Thi*  lv]H'  »>t  iiv,pthia  ha>  aU>  1»t;'ii  knovru  to  appear,  then  cease, 
atiil  tvai>{var  aficr  a  Ia|M-  «>£  several  mimihs.    Id  most  of  the  cases 
(bill  rx>>'V«'r.  i>r  in  wliii-h  the  *_%Tiiittoiii  i*  prcally  protraeted,  the 
iliiK'.iK'  u\\'U  niiivh  It  iUi><'ii.U  i*  t-itWr  wime  brain-lestiun  i.r  an 
aotile  KtT(Vtti>i).  n^i  initlictLu.     XMirn  (.'beviuhStokM  breathing  is 
|lt<peru^]  ill  I'Htdiai-  (laiiriit^  ihv  uiiilvrlvinp  iniiUilv  i»  itself  of  a 
^Taw  nattm-.  mii!  iliv  (ivurr»-mv  id  this  symptom  usually  por- 
ifiiiU  »  iii't  ilii-tuiit  ti'ntiiii.ilii>u  i^f  ihe  ca»e.    To  tkie  rule  there  are 
rxtvpi ii'iij.  lti'««T»T.     Ill  April.  I'^i'ft.  I  was  oon^ultid  by  an  old 
i^'iillriiun  I'i  fiiility  u|ii>  iiiniiifi'^it-il  ibis  ^ymploin.     lie  biid  pro- 
lUHiiit-ii)  iliii'ki-iiitii:  ••!  the  |vripbi'ral  nriorie^  a  grcstly  bypertro- 
3>hi(Hl  ;iiul  <liUliil  iH-iiri.  a  hufU  Imiit  »k>iig  the  cour^  of   the 
ih>rta.  iin-l  ii  TfiiiiirkitMy  iuivUM-  aiul  itH'lallic  aortic  second  sotini). 
hi  iiiblition  III  b^^  ;irtcriiwlor«>.-i?  siiiit  iiiywanlial  dr^-m-ration, 
bis  liviT  Wit!.  i-irrli.»iii-  aiul  llie  iiriiii-  {•uvi-  i-vidciu-e  of  cbroiii«  in- 
li-T^litiiil  iii'pbrilii'.     I'lu'viu'-Sioki':'  ily.-.piiii-a  was  typical,  and   in 
iiniT>iilin-in-L'  ti  writ  kiii-wti  riiiriij;o  iMnriiliaiit  bad  given  a  ^mbro 
|iri'pn'^is  nil  till-  unmiid  ilial  In-  U:(«l  lu-vi-r  known  this  symptom 
III  I'lidiiri,-  li-r  iiii'iv  than  llirci-  wpfki*  in  siu-b  cases.     Vet  pari  paxsu 
witli  iiti]in'Vv'iiit'iiI  ill  cardiac  tones  the  dyspmrii  prnduiilly  abated, 
itiid  iifiir  iiliMiil  iwii  wvi-kii  wiis  i-niiR'ly  lust,  never  iifTHiii  to  return 
ihirint;  ibe  iw"  years  iljai  ibis  piiiiciii  was  sjiarod  to  his  fatnily. 

AihiiIht  L'fiillciniin  of  sevciity-wiie  di¥|ilayrd  this  form  of 
ln'i'jitliinf:,  ratlicr  irri'j:iiliii-Iy  l>y  ilay  but  lyiiiciilly  by  iiighl,  dur- 
inf:  tin-  tiiiii-.  in  wbidi  ruviliac  nstliciiia  wti^  marked,  yet  recovered 
frimi  il  witli  yrmliml  inipri.vi'iiiciil  in  bis  condilioii. 

Il  hiiH  spGiiifd  lo  iiif  that  wlien  Clicme-Srokes  respiration  i« 
iiiore  pi\iiioiiiii'i-il,  «r  ]»tcIhiii<:i'  is  iiiiiiiift-slfd  only  during  ideep, 
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il  t!»  not  of  an  grave  a  pniKnoflis  aa  when  jirewnl.  with  C(]iml  iiitcn- 

nily  Imtli  vvjikiiif;  iiiiil  slciL-]'iti(r.  Miirri,  anil  roL't-nlly  Pcnibi'ip, 
biiVL'  fiilli'ii  mii'iilir.iM  ti)  11  iiliysinliij^ioiil  (.'lii.'yin'-Suilst.'!*  rusplralion 
observt'il  in  Imnllliy  pprsoiiB  iluring  sleep.  But  the  patient  of  sev- 
t'nty-ono  whs  nut  lieiillliy,  luul  t lnTcfure  the  nocturnal  maiiifcsta- 
timi  vi  Clieytio-S tokos  dysprui'ii  (iuriiij^  lijs  pcrioiU  uf  uin:i.ini^i.'ious- 
nese  in  sleep  conM  n<it  bo  roganLlni]  tis  jibyHinlu^icHl.  Finally,  the 
]intf;""sis  niust  bo  lookeJ  iipon  as  s]iOL'ially  grave  in  those  cases 
wliii'li  iil-n  rri;itiif<-*t  rib-ii'ural iirri  iil'  ilu'  nicTilul  facnllivs, 

Treatment. — Wlim  (.'bcync-JSlukca  (lyspna'ii  ia  a  s^Tiiptom  of 
fiirdiuL'  ilisfuse  Iho  Irfiitinont  must  bo  t'SHi'iitiully  thai  of  the  nn- 
ilcrlying  comlition.  Yet  \w  nrc.  called  im  lo  iiiidgnte  the  pnlient's 
ilislrosiii  Bfi  far  as  this  is  jiosaiblc,  Thia  is  best  accompli  she  J  by 
ibf  hy|)uiii-ritiii-  uiiniiiiisinuinn  of  iiiorphinc.  \vbi<'Ii,  if  it  ihji-s  not 
remove  the  dyapnu-a,  blunta  the  patient's  senaihility.  The  value 
of  iiiui'phiiii-  in  ibiii  class  of  cnsr*  hii«  been  ibf  snbjoct  of  some 
c<HUi*niiiiii  jji  (iiTiiiany.  At  lliv  niceliiiji  i.if  llio  Ciin^ress  for  In- 
ternal Jledifinc  at  Wirsbailcn  in  1SII2,  I'nverrifbt  read  a  paper 
in  wliicli  lit-  expresaci]  Ihti  ilciMilcd  (ipiniun  tiiat  niurphinc  and 
alrnpinc  arc  powerless  fi>r  the  rrnioval  of  < 'beyne*Wfokea  lireatli- 
'w^.  Other  iiliwLTvei'a  have  puir  so  far  as  to  aaaiTt  that  morjihiuo 
ink'nuitu-s  nitber  lluin  ri'lii-vis  iliis  »ynipt()ni.  Studelmann  niado 
2'Miliservalicins  upon  llje  cffccl  of  nioi-pbine  ami  nrroj)iiii-,  aloni.-  and 
ftjndiiiK'd,  npun  this  type  of  brfathinj;.  The  oLsi-r  vat  ions  were 
iiiailo  npoii  two  imliciiN,  and  lliu  doses  were  0.0|  to  O.oa  (i  to  j) 
(if  a  (iraiii  of  inorpbine,  and  tl.OOl  to  0,1)015  (iV  to  jHi)  of  a  grain 
of  alropiut'.  The  effccls  wore  nt-itbcr  uniform  nor  constant. 
Tbey  Hoiuetiiiie:^  sh<irli-iie<l  tlic  pi-riod  <if  apiKeii,  smiu-l  iiiics  thai  of 
dyspnii'a,  and  at  utber  limes  liiey  lentirbencd  one  or  the  other  or 
both.  In  5  experiments  nior|>l]inc  li-ssencd  or  removed  the 
Cheyne-Stokes  re--.]jiratiiin,  and  in  4  it.  Hfy;raviileil  the  .symptom, 

.Mihiingh  Stadelniann'a  observations  were  bo  inconstant  and 
imretiaMc  as  lo  the  cfTcet  of  morphine  that  they  seemed  lo  con- 
firm riivi-rric-hr'a  aar-ertinii.  be  ni'vcrtheless  conrluded  rhar  on  the 
whole  ilie  I'lTeei  "f  iliis  aj;ciil  wiis  lo  mitif^ato  the  severity  of  the 
attack.  Jlorphiiie  certninly  seems  to  t'xert  no  injnrions  etfects; 
ami  since  it  nmloiditcdiy  blunta  the  patient's  sensibility  and  in- 
dnees  K|ee]>.  there  cini  be  tio  eontra-indieafion  to  its  rmpliivinent, 
evtiti  if  it  «iuuiii  uceii.-'iunully  to  chanjjc  an  irregulur  or  unpuriodtc 
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form  of  this  dTapntPa  into  the  periodic  rhvthm  cJiaracteriatio  of 
C'hejTie-Slokes  respiration. 

A  word  of  vHiilion  xhoiilil  be  spoken,  however,  regnrdiug  its 
usw  ill  (hesp  cases.  This  symptom  is  usually  ol^served  in  elderly 
indiriduals  with  stiffcnt'tl  iirteric-s  and  dcgcuoraliHi  h(;art#,  and  ax 
th4?  kidn<-yit  very  (vminonly  participate  in  thift  patholo^cal  pro- 
ce««  one  idioiild  liear  in  mind  the  jMSsibiltty  of  these  p«tieDt8 
being  more  profoundly  nffi-v^k-d  by  tho  morphine  than  i»  desirable 
or  vvvn  mil:  For  tliis,  as  well  as  other  reasons,  one  ahonld  employ 
the  smallest  dose  that  will  rcndt-r  tho  patient  comfortable.  In 
toy  expt-rionw  this  is  generally  ^  uf  n  grain,  nn  amount  which  I 
have  rarely  found  necessary  to  exceed.  In  this  do«e  the  remedy 
is  also  a  powerful  cardiac  stimulant,  nnd  m  such  bonoficial  (o  this 
clws  of  patients. 

III.  BRADYCARDIA 

Bradycardia  and  brachycardia  are  terms  applied  to  an  abnor- 
mally slow  pulsc-ratc — that  is,  to  one  of  less  tlmn  60  beats  to  the 
minute.  Allbiilt  in  his  system  of  medicine  objects  strenuously 
to  their  employment  on  the  ground  that,  as  slowness  of  the  pulse 
18  but  a  symptom,  they  are  likely  to  mislead  the  student  by  seem- 
ing to  raise  ihe  symptom  to  the  importance  of  an  inde]«?ndent  dis- 
ease. Xevertbeless  the  term  bradycardia  has  come  to  bo  so  gen- 
erally used  that  I  have  thought  he,'»t  to  follow  Ihe  custom  of  most 
writers  and  give  it  special  consideration.  T  know  by  experience 
that  practitioners  not  only  regard  it  with  apprehension,  but  are 
often  nt  a  loss  to  account  for  it,  and  consequently  seek  for  a  stalA- 
mcnt  ofthoec  conditions  in  which  it  occurs  and  for  an  explanation 
of  its  significance. 

Slowness  of  the  pulse  may  be  either  physiological  or  pathol<^- 
cal.  A  normal  pulse-ratc  of  less  than  60  is  occasionally  observed, 
but  when  it  is  as  slow  as  30  or  28,  of  which  inslanne*  have  been 
reported,  it  becomes  a  truly  remarkable  iihenomonon.  Napoleon 
Bonaparte  is  often  cited  as  an  instance  of  a  pliysiolopieally  alow 
pulse,  having  had  only  40  heart-beats  to  the  minute.  It  has  been 
thought  by  some  that  he  was  a  victim  of  epilepsy,  and  that  his 
bradycai'dia  was  explicable  on  that  ground.  Physiological  brady- 
cardia is  very  exceptional,  yet  when  encountered  is  not  to  be  re- 
garded as  anywise  likely  to  affect  Uie  general  health. 
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Oalor  statcM  flint  sli)Wiicss  of  the  pulse  suHiuicnt  to  merit  the 

apiH'Iliiiiciii  iif  Iji'uiivcariliii  is  soiiietinifa  ii  family  pMruliurity. 
CiuIlt  iihy»ioliit(iciii  ln-ii(lv(.-iii-iliiL  iiiii;.!  also  Uv  im'kiilcil  iIiosl-  iii- 
fttatiocft  sonielinics  j'«l  very  rai-ply  observed  in  coniifi'tioii  with 
ImnfitT  anil  tases  uf  Imtiaifiit  siowinj;  of  llie  piiUc  said  Ijy  lilot  to 
be  i^ei-ii  in  about  iiii  jii-r  i-iTit  of  woiium  during  tlio  iniiTjiiTiiini. 
In  wiu'b  cawH  tlie  rate  iiiii_v  sink  to  44  or  even  to  A-i.  Allbnit  lias 
noted  brudyc'iirdia  in  a  hcultby  iiiun  of  forty-nine  Riven  to  exccitftivD 
si'xiitil  iMdnlp-Mi'i-,  and  Iuih  1ike\vi!<e  Hceti  il  in  i-liildrrri  an  a  n-siilt, 
lie  tliiiiks,  id"  iDHHliirliation,  In  Ins  own  ease  bis  jnilM-rali-  fell  lo 
in  and  to  44  in  conscijupnec  of  i-xhniiation,  for  it  waa  restored  to 
ilH  iiiiririal  rail-  afliT  a  refroHbinjr  sleep. 

Uoiiibei'f!,  in  writiiij;  uti  diseases  of  tiio  heart  in  Kliniein's  I'rue- 
tice,  diaiiliiys  ebiinieleristie  CJeniian  eNaelilnde  by  liniiling  hia 
considoratioii  <•(  bnnl^ycurdia  to  cases  nfsocialed  wilii  eurdiae  dis- 
ease. Tliis  aji|ieiirs  tn  me  to  bo  Ino  ejiael,  sinee  sluwiiesw  of  llie 
p!il«e  may  !iy  iiw  ifinoraiil  be  llioiiglit  to  iridleate  bciirl-iliseasc. 
I  liave  decided,  therefore,  to  eiiuinerale  the  iliseascd  eonditlons  of 
wiuitever  kind  wliiidi,  aeeordiiifi  to  Kicjiel.  nniy  be  assiH-ialeil  with 
ahiiormal  retardalioii  of  the  jiiilse.  As  a  l)a!<i!f  for  hiri  plassiticulioa 
he  nnide  a  atndy  of  ],(I47  eases  in  whicli  a  ]iulse-raie  of  less  than 
(HI  was  observed.  ( 1 )  linidyeardia  may  ocriir  during  eonvales- 
eenei'  from  aenle  infi'i-ticms  disi'nse,-i,  as  [mi-uirmnia,  liipblheria, 
typhoid  fever,  eryai|jela6,  and  acute  rheumatism.  SausiHu  also 
ineludeii  intliicn/.n  aniou(;  the  ftcutc  di^unlerit  cnpnblc  uf  producing 
slowness  of  the  pulse,  an  oliservation  in  whieh  Allhnit  eonenrs.  It 
IB  lielievc'd  thai  e\Iuninliiui  {a  the  cause  in  wueli  eases,  fj)  Kiegel 
obwrved  tbi'  .tyTiipliim  in  .'iT!l  eiisea  of  disorders  of  the  iligcslive 
organs,  as  chronie  dyspepsia,  gnslrie  uleer,  eaneer,  and  ietenis. 
The  oeeiirrenee  of  a  slow  pulse  in  ehuhi-mia  is  a  uiatlrr  of  frequent 
ohservatioti.  (ii-oh  is  aUo  said  In  have  seen  bradycardia  in  eoniicc- 
tion  with  (Tsophai-eal  cancer  and  lyphlitis.  (3)  The  phenomenon 
under  eonsideration  is  noTueliuiro  met  with  in  disetiiW-a  of  the 
re-Hpiratory  orj.'an>.  pnrtieuhirly  einpliysemn  and  (A)  in  diseases  of 
the  heart  and  bl  nod -vessels,  specially  dei;enerations  of  ihe  mvo- 
CHrdiuuk  dejK'ndinp  on  eoroimry  selcrositt,  atliertima  of  the  aorta 
(Sansom),  ImiI  is  not  frequent  in  valvular  ilefeels  iinassoclated 
with  other  nlteratiou,*  of  rhythin.  In  I  reoonieil  ease  end>oli-iin 
of  a  coronary  artery  was  attended  with  a  pulse-rate  of  8  to  the 
An 
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iiiiriiite.  (r>)  ItradycHrtlin  in  oocmiioiittUv  »eea  in  acute  nephritis, 
in  uru-iuiu,  ami  whs  mi'ii  in  1  ease  of  bsinatiiria  (Sansom).  (6) 
Asidi*  from  iinnnia,  bradyt-aniia  inav  Im;  pr(Kln<«d  by  otliur  poi- 
Bons,  as  lead,  tobiicwi  anil  i-offi-o,  alcndiol  and  digitalis.  (7)  It  is 
soiiH'tinicif  no'n  in  tasea  of  dialiotcji,  clilorosiis  uud  annMnia.  (S) 
Aj>ii]dfixy,  epilepsy,  brain  tumour!*,  »)i«'«s«t  of  tlie  tnodulla  and  of 
lliEi  ciTvifal  [mriiKn  oi  lUc  sjiiiial  curd,  paresis,  melancliulia,  itinnia, 
Hfu  all  saiil  !<•  soiiicliines  Ito  aft-onipaiiied  by  slovvnetss  of  iho  pulse. 
{!')  It  is  soinclinics  wen  in  xkiii  iliaease,  aflfeclions  of  the  gcni- 
tnliii,  insdlaliiiii  and  cxliannlinii  from  whatever  cauee. 

Fiimlly,  with  rctsinl  ro  tin-  pjitliolojxA'  of  bradycardia  it  mav 
Iw  uf  iiiHTiwt  toyivt'  ibi'  fiiilnwiiig  siiiiuaary  of  Itegnunl's  coiiclu- 
»Um-i  prnsi-iirt-d  in  a  doctoral  thesis  in  dnly,  181)0,  ontitled  fltude 
fiir  111  piiibiilnfiii-  ilii  [loiiis  lent  ]iiTiiiinii'iil,  He  i»  of  the  opinion 
lliiil  cvtiy  I'hrriiiir  li-nlon  wbicli  caii-'ea  irritation  of  any  portion 
of  till'  inodiTiitor  ajipiinitiis  of  llic  heiirt  may  Muffici!  to  produce 
pcrnrani'iil  slownrw  of  lln'  \\u\m-  and  give  rise  to  the  afi^regalo 
f  ^yiii|iioiii^.  Siii-li  in'ivmis  irriliU.i'in  may  have  many  caiittcs, 
iL!^  ji'i'iil  iiii;i'i!ii]i  ilirniiL^Ji  ibi'  iiilliiriK't'  of  Htbcrunm  on  the  [>oripb- 

cnil  ■■irciiliiiiiiu  mill   lil l-riiipjily  tn  l.bo  nprvo-oentrea,  dt-tiflient 

li|Mi"!—ii]i]dy  to  tIic  liiilbiHH  portion  nf  llio  pncnmogastric,  tumours 
i  llic  iiiciiiii^f:*  of  ibi-  IjilIIj.  or  ill  ilif  rnodiuslinnni  acting  on  the 
vagiiii,  iiiorbiil  f.\c-il;ilion  of  die  laryngeal  and  gastric  branches  of 
riiis  nerve.  Imt  iimsi  fret|iieTirly  jionie  nfftvtion  of  the  heart  itself, 
as  fairy  iIi-;;eTii-nitinii  or  cni'.nLary  riidiTosis. 

Till'  pi'nlii-posiii;:  eiUMliiiiPiis  iiri.'  f*tiiii'd  to  be  arteriosclerosis, 
wlu'lbir  sypliiiiiii-.  alcoholic,  Vl"!".^'*  *""  rhmnnatic  in  origin. 

It  is  not,  within  ihi'  scope  of  this  work  to  consider  the  signifi- 
I'liiii'c  of  hruilycjirdiii  in  other  eondilinn*  llisin  of  the  cireulatorv 
ajiparatiH.  In  lliesc  conditions  iii;irkcd  slowing  of  the  pnlse  ia 
generally  regarded  u«  of  serious  import,  bc-eaiise  it  is  moat  cotn- 
nnmly  oliMTicd  !n  ni-ii's  of  scli'rosis  of  the  iioria  or  coronary  arte- 
ries, and  ill  such  the  heiirt-walls  are  likely  to  be  degenerated.  The 
lenglhening  of  diaatole  inciijent  to  slow  cardiac  contractions  anl>. 
ji'cts  tlie  lieiirt  to  the  possibility  of  dinstolic  arrest  and  the  patient 
to  the  jH'ssiliility,  iliercfore.  of  snddeii  death  in  syncope.  Moreover, 
the  hearl-niiisele  is  exlrcniely  feehli'  in  such  cai^es,  and  lienee  it 
may  rwpiire  very  little  additional  strain  or  depression  to  bring  it 
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1  liuve  notes  of  an  oitl  mun  with  rigid  arteries  anrl  elironic 
iiiyiicnnlilis  in  wlioiii  for  si'vcriil  yfur:«  prior  Ui  duath  the  jMilst;- 
rail-  WHS  [K.'rsialuiitl_y  iilmtil  2S.  In  aimlliiM'  rlii?  Iicart  wii.i  uctiiillly 
slow,  but  as  only  every  other  systole  sent  n  blood-wave  to  the  wrist, 
llii;  inilso-rate  was  in  ri'iility  uiil_v  balf  an  fast.  It  is  cssniliid. 
tliori't'orp,  in  every  instance  of  siisju'eloj  bradyeanlia  that  the  hoart 
bp  iitiFiL-ultalcd  to  di-leniiinc  wIiftliL-r  thcic  may  not  bt'  apparent 
innU'iKl  of  ilPllial  lirudyciirdia. 

IV.    STOKDS-ADAMS  SYXDItOMH 

By  this  term  is  deaipiialed  a  very  remarkable  and  obscure  eom- 
plex  of  »yni|ilonis  wliich  consists  in  a  paroxysmal  inlcnwitit-ntion 
of  an  ah'cady  cxi^tin^  bradycarJia,  together  with  vertigo  or  syn- 
LioiR-  and  e]iilrjiliforni  seizures.  Adams  in  lS:i7,  and  later  Stiikes, 
were  the  first  Ui  de!»cribe  siicii  attaeks,  and  llien-fore  Unehard 
deviaed  llie  term  liow  fjenerally  employed  in  comniemoralioii  of 
ihcsu  two  I'anious  pliysieians.  Erif;]ish  and  French  eliiiieiiitis  were 
the  ones  chiefly  wlio  for  many  yc-ars  paid  .special  attention  to  this 
syndrome  and  reiHjrte<l  eiises.  W'illiin  niinparativel3'  ri-cent  years, 
liiiwcvcr,  it  h:is  iiMraeied  (lie  aili'iilion  of  (iiTmiin  and  ATiieriean 
phvsii-ianrt,  by  whom  nnnieronrt  valuable  ennlribulions  to  the  aub- 
jeel  liiive  Ik-ch  added.  In  AmcrieH,  Prcntis  and  Kdcs  doscrvo 
nienlion,  wliile  in  (icrniaity  the  rriosi  iiohdde  and  latent  articles 
with  reports  .if  cases  are  hy  His,  Hoffman,  and  Jaipiel,  The  ex- 
hansfivc  papor  by  llm  hist  nainfd  in  Deulwelie*  Arrh.  fiir  klin. 
Med.,  Hand  lx.sii,  is  partienlarly  worthy  of  note, 

Adams's  original  ease  was  in  n  nnin  of  sixty-eight,  and  Stokes's 
2  wcM-  in  iiii-n  of  tifly-nix  and  .-ti.My-t'ight  ri'^pci-lively,  all  3  of 
whom  presented  elinieal  and  post-mortem  e\-idenees  of  cardiac  and 
vaseidiir  ilegeiii-nilinn.  It  was  lliuiight,  llii-refciri',  llml  tiir-  di^i-a4i> 
was  limited  to  iuiiividuals  well  on  in  years,  I'or  instance,  of 
21  eases  eolleeleil  hy  Hover  from  tlie  literature  there  were  only  3 

^|i|mri/i     iP»ii     full      ltikiH>t>'     til»»"      ■-O'lT'c  T^      Id     Unil'     Vrfcri"'!!       Kj-.ifni-iif 
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oniliuii  of  the  lir-url,  ('hui-c>i)t  ro  iiiiic««c  of  tlio  medulla,   while 

Ilni'Iiiii'il  jiiiil  ]n»  pupils  iv^iirik'il  it  as  llie  resiilt  of  arteriinttrlcni- 
aia,  espcriiiilv  uf  iht-  cLiroimrj'  urtirkin.  In  U  ill  burton' 8  case  the 
symptoms  dated  from  a  full  wliicli  iiijurod  the  bank  of  the  head, 
ami  led,  as  shown  bv  the  autopsv,  to  great  narrowing  of  iJm  oe- 
(•ipital  foramen  nnd  eonstHjiK'nt  t'oin  press  ion  of  the  modulla.  The 
disciisi-  liu^i  1>i-rii  iii(riliiil<-tl  !•!  lesions  of  the  vagus  and  curtline 
plosns,  and  in  a  few  instances  such  structural  lusion^s  have  boon 
iliscovcn-d  lit  tin-  ni'crnpsv. 

On  llie  other  band,  fatal  eases  have  been  observed  in  which 
searehin^  poiit-mortein  invcMi^atiou  bus  failed  to  reveal  uny  legion 
capable  of  i-aiiriiui;  tin-  sviiL]iit>iiis,  mid  iiidppd  an.V  recognisable 
changes  thai  ennid  l>e  held  i'cspon*iib!e  for  the  death  of  the  pa- 
lienls.     Siii'li,  iiidei'd.  wa.s  the  slate  of  things  in  .Iiiquel's  case. 

Hoffman's  patient  \v;is  ii  wnmaii  «{  twenty-three  without  clin- 
icid  signs  of  cardiac  or  i>|Iht  ori.'iitiii'  diwnise.  but  wttli  n  wvcr© 
aiucmiji.  Til  lier  ciisc  ilic  >vniptiim>  up|)eaieil  to  yield  to  inhnla- 
tiniiH  (if  oxygen  and  other  treatment  appropriate  to  the  bh  Hid -state. 
In  oilier  iii^tiiiiiTs  tin'  diwiise  lui"  wemed  to  depend  upon  syphilis, 
indiTii'n'liiins  in  diet,  disurders  of  digestion,  or  ohstinntp  cunt^tipft* 
titin,  ilie  euro  nf  w)iieli  bii^  fuvunriildy  iiilhienced  the  attaeks.  Ja- 
ipiet's  was  an  exairiple  of  iliis  kind,  with  a  snspieion  of  STphilitio 
infi'etion  yi'urs  before,  and  siiitablf  irralment  wan  inatitnt^d,  to- 
gelber  willi  correction  of  ihc  coiislipatiou. 

Sypliili:*  appear.*  In  luivc  bad  an  etiological  eonnootion  vith 
the  allaektt  in  S  cnsi^?  (.Iinpiell.  Kiiintional  exeitement,  as  a  fit 
of  :iii;;er.  liii<  been  known  to  call  fi-rili  ;i  seizure,  and  did  go  in 
.lii(pii't"s  patient. 

Tripier  held  tbiil  ibr  iliscasc  was  n  genuine  epilepsy,  n  view 
to  which  some  featnn-s  nf  llie  iiriaek*  in  eerlnin  cases  appear  to 
lend  siip]iiirl.  It  is  now  not  ao  regarded,  however,  by  the  great 
majority  of  wrilcr*, 

ll  lA  |diiin  iberffnre  tlnii  ilir  ]>iitliogenesi*  in  uneertsin,  but 
thai  we  mu-t  now  reeoiriii-ie  two  t;rent  "rroiips,  (^^  in  wliii-h  the 
age  of  ihc  individual  i-^  jidvanei-ij  iiiid  tlieiv  are  structural  eliungea 
of  the  heart  or  vascular  system,  nr  definite  lesions  in  the  central 
or  peripheral  uervon-  syiteni:  (ii  eases  neeurring  in  younger 
jicrsons  Konieliuie^f  with  eliitical  evi«h-nec  of  cardiac  disease,  some- 
times witliont  anv   deinonstrublc  lesions  either  before   or   after 
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death,  and  wlit«^]i  api>enr  to  depend  upon  some  obscure  disturbance 
<)f  the  nervous  system,  as  the  brain,  or  upon  an  interference  with 

noriiuil  cardiac  coiitraetions. 

The  fi)riiier  hypothesis  is  advanced  by  Jaquet,  who  thinks 
that  the  pheriiiinena  depend  upon  a  cramp-like  constriction  of  the 
vessels  of  the  brain. 

iroffnijiii,  oil  the  other  hand,  ascribes  the  symptoms  to  an  in- 
terference with  the  ability  of  tlie  cardiac  mnscle-fibres  to  respond 
ti>  irritation  or  to  conduct  the  impulses  to  contraction  from  the 
iiuricles  1o  the  ventricles.  In  other  words,  there  is  a  block  in  the 
tibres  that  carry  the  impulses  to  contraction  from  the  auricles  to 
the  ventricles. 

From  tlie  forepijing,  it  is  plain  that  we  must  enlarge  our  con- 
ception of  this  Slijkes-Adanis  syndrome  and  not  confine  it  to  cases 
showinff  age  or  sif^ns  of  cardiac  or  vascular  disease,  as  was  once 
done. 

'Die  symptoms  whicli  make  up  this  singular  clinical  picture 
are,  in  tlu'  {■nlcr  of  their  freipiency,  (!)  bradycardia  and  other 
jjlienomena  connected  with  the  circulatory  system,  (2)  vertigo  and 
syncopal  attacks,  (I!)  epileptiform  convulsions,  and  (4)  disorders 
of  resjiiration.  The  first  three  arc  by  far  the  most  common,  and 
in  cases  disphiying  all  of  them  it  is  not  always  possible  to  deter- 
mine wliiclt  ushers  in  the  series.  It  seems  to  be  generally  held, 
however,  that  ihe  (M'eidinrity  of  the  heart's  action  soon  to  be  de- 
scritH'<l  is  the  first  to  appear. 

Tlie  pulse  is  hahitnally  slow  and  usually  refjuliir  in  individuals 
displayinir  ih,.  (■.unplaiMt,  lint  duriufr  t!ie  attack  it  U'comes  still 
slower,  siokin;:  l«  -<>  or  less,  nr,  as  in  llallierton's  case,  to  ti  in  the 
niiniite.  il  uiay  rctiiain  rei;uh\r,  nr,  as  in  niy  case  (see  ]iaf;e  ^iiM), 
may  simw  marked  irrcLndarity  in  the  inlervals  lictwceii  tiie  waves. 
.\Tin(|icr  peeoliiirily  is  its  i:rcat  fcirsjnn,  wliidi  in  my  patient  was 
shiiwii  !iv  ( iai'vtiK'r's  Innnmeter  tn  lie  1  il-"i  niilliiuelres  of  mercury. 
Slill  a?ii>fh<'r  l'eatiir<'  whieU  1  had  Hhser\'ed,  and  ti]"iri  wliich  Ja- 
cpiel  c-"iiiiiieiil-.  i<  thi'  'ili^iinacv  with  which  the  hradvcardia  is 
niaii)lai!iei|  in  -]>itc  nf  ililTii-ilile  <liiiiiilant<  ami  the  ilTeel  <<(  e\cr- 
I'iM'.  Thi-  |iri'-.i-l.rii-r  nf  lhi>  -Iipw  piiNe-rale  is  nlivi-rvcd  <j(  euiirse 
iluriii^  ihe  iiiii cvaj-  a<  well  as  in  the  altack-i.     Wln'n  mv  patient's 

piil-e  i-^  al   L.''l  11 Miiiiiit  iif  walkim.,'  nr  even  ..f  si  iniiiiaiits  js  able 

tn  eau-e  ap|ireeiahle  acceleration.      I'ax  lias  reported  an  cJiserva- 
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lion  in  «  sinplp  <•««•  wbirh  wns  eitoi)  by  Regnenl — namelv,  tlitt 
i»ii  oiir  «ccai>i(iii  lite  administriition  of  (ligitalte  sent  up  tbu  )>u1m^ 
rate  tn  !>(>.  Sin;nil"i'b'  *^'i)i^'t>@!i  *  siiiiilnr  vtTcct.  wns  reported  by  my 
]uttiotit  ti>  liiivo  folliiwtil  hi.4  taking  ihe  caiiie  drug. 

a  iluriiij;  an  aiiai-k  tin-  ntu-ndin^;  pliysicUn  auscnltHtoe  the 
prnvimlin,  lio  in  »iine  iiiM's  hoars  noUiing  during  tbo  pnuao  ho- 
(wii-n  thv  inilst-wnvpa,  while  in  nlht-r  cases  one  or  more  uxtrvinelv 
f«'lil(M'anliaf  tones,  or  jK>!wililv  «  fuiui  svsiolie  murmur,  in  Hutliblc. 
This  ix'inilljirilv  bag  Ixi-ii  nolwl  by  many  observers  and  by  Ill;^■iHdf. 
Tbcni'  toiii-s  are  as  h  rule  not  nci'onqiiuiiod  by  jwroL'tptiblc  tnipiilae 
in  (bt-  bi-art  rfcion.  and  for  this  mid  other  reanona  tbcse  fut'bic 
limi'^  liiivc  U'i'ri  Ihoii^bt  ro  iiidicalo  auricular  cxiu tract loiiit,  but  n«t 
wuirii-iiliir,  nnd  hence  are  s]H>ken  of  ii^  abortive  canliac  contra^ 
ri.'iis.  Sin'h  wii*  ilu-  view  held  by  Sicikes.  and  recently  iniiititaincd 
by  llotrniun  in  liis  reimrt  of  an  interestiuR  case  in  wbieb  h*  argues 
for  lliis  explauiilii'ii  at  eiinsidiTidd*'  longtli.  .Taqnet,  im  the  con- 
trary, has  for  reasons  lliat  will  lie  stated  further  on,  come  (o  tbc 
t'oni-liisiini  lliai  they  are  in  reiilily  runt ract ions  of  fbe  vynlriclea. 

Arii'lher  |>!irin<iiii'iii'n  >•(  j:reiit  iiilereMt  and  singnlarily  is  aoni^ 
tiniet*  [leivi'ived  in  tlie  neck,  and  -was  first  described  by  Stokes. 
Thi*  ei>ii^i.'>t:<  ill  fi'i'hle  iiuUiitiniis  in  the  rii^ltt  inieruul  jugular 
Vein  ilinvtly  .itHiie  ihe  elaviele,  ami  synchronous  with  tb<!  abiiost 
inaudible  i-Hrdiue  soiiiid*.  In  Siokes's  ease  there  were  two  suc^ 
"  seniidieiitfs."  ari  he  called  rlicni,  belwcen  every  two  powerful  ear- 
diae  >v:'loli-s  wliieh  sent  a  siroii;;  larpe  ]iulse-wave  into  tbe  caro- 
trdrs  and  ]ieri|'heral  arlerief".  Sm-h  was  alsii  the  observation  made 
\<\  .l.iinn-l.  vliile  in  uiy  jiatient  lliese  tiny  jiun'lar  pulsations  nnm- 
bci-  two  so  li.iig  as  tlieiican'-H  iicti..n  i>  n-jridaf.  but,  as  will  bo  found 
by  ret'ereiice  In  my  euw  {  pum'  ■i-~),  may  ntunber  many  morp  dur- 
ing iiiii  attacks  wlicu  llie  pulse  is  no  longer  slow  and  regular. 

Juquel..  by  reeonJin;,'  u  Imeing  of  lliese  juj;ular  pulsations  and 
a  cardio;rram  simulTancnirsly  and  afliTward  carefully  inea.-<ur- 
inj:  iitid  inlcrpretitif:  tin-  ieei.i'd>.  ihii-  ij>i{iiiii-d,  cauie  to  the  con- 
cinsioii  that  these  jugnhir  wavi-.s  il,,  ui>t  indicate  merely  frustrated 
eoTilnictioiis  nf  [lie  rijiln  iiiiriete,  l>iil  urc  tokens  of  feeble  sydtokv 
on  the  part  of  the  rij;lil  \'i-iifri<'lf.  He  lir>li<-ves  that  owing  to  the 
enormous  arlertrtl  tension,  anil  In-iiei-  jieripheral  resistance,  tbe 
ventricles  arc  not  alilc  lo  forco  o[H-n  llie  senilbmar  valves  in  con- 
sequence of   llie   feelilcnrsH   of   tlieir    ( veutrieular)    contractiona 
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Tliese  are  able,  however,  to  drive  a  portion  of  the  eontenta  back- 
ward through  the  two  aiiriculo-ventricular  openings,  and  hence 
thcrie  jngiilar  pulsations  are  venous  waves  caused  by  tricuspid 
insutHciciit-y. 

When  at  length  the  ventricular  muscle  has  regained  its  ability 
to  respond  normally  to  the  impulse  to  contraction  dischiirged  from 
the  juiriclcs,  its  systole  is  sufficiently  energetic  to  overcome  the  re- 
sistiinou  in  the  aorta  and  a  blood-wave  is  sent  along  the  arteries 
with  a  resulting  pulse-wave.  This  either  relieves  the  right  ventri- 
cle and  a  jugular  pulsation  does  not  occur,  or  this  latter  is  ob- 
scured by  the  massiveness  of  the  pulsation  in  the  carotid. 

This  explanation  of  Jaquet's  is  in  accordance  with  what  I  have 
repeatedly  observed  in  my  patient— namely,  that  the  feeble  tones 
audible  between  every  two  loud  cardiac  sounds  are  synchronous 
with  weak  yet  recognisable  impulses  of  the  heart  against  the  chest- 
wall  at  tlie  exact  site  of  the  jwwerful  ap<'x-beat.  This  it  seenia  to 
mo  indicates  that  the  ventricles  contract  feebly  at  these  times, 
since  1  cannot  conceive  of  auricular  systoles  being  powerful 
enough  to  cause  a  perceptible  though  indistinct  apex-beat. 

It  was  this  synchronism  between  the  tiny  waves  in  the  neck 
and  the  feeble  cardiac  impulses  which  at  first  made  me  look  upon 
the  jngiilar  pulsations  as  occurring  in  the  common  carotids  and 
being  tiK>  feeble  to  be  transmitted  as  an  a]iprcciabh'  wave  higher 
up,  boncjith  the  angle  of  the  jaw.  Closer  observation  at  a  later 
date,  however,  convinced  me  that  the  pulsationa  were  really  in  the 
internal  jugular  vein. 

Atiotln^r  pecirliarity  in  my  patient,  and  which  has  been  olj- 
servetl  in  other  eases  alsi),  iw  that  at  times  whi'ii  he  was  wlmlly 
free  fniui  svmptmti!-  his  hi'iirl  br;it  72  limes  a  iiiinutc,  ami  cai'h 
beat  vvii.-i  rcjiresciifed  liv  a  wave  at  llie  wrist.  MDrenvfr.  ihr  ]iiilse 
was  Dulably  sut'l  and  a  spiiygTii'igrajiliii-  tracing  taken  at  llic  time 
by  1  )r.  K.  K.  Wclli-s  was  eoiimieuteil  an  by  ibi-;  i-nm])('l''ht  ubxiTvcr 
as  shiiwiTig  striking  want  nf  (-apillarv  cniisfrii'tinn,  a  cuudilinn  in 
fact  nt'  i'a|iilhirv  ilihitiuinu.  Whereas  whenever  a  s|>liygnnigrimi 
was  taken  diirinir  tliis  patient'-;  st;itr>  nf  |iriin"iirn'ed  l)r;iilveardia, 
il  itivai'iabiy  iiiaiii testeil  almnrnial  eapiilarv  re-i-^tani-e.  'I  jjese 
^■ll■■l■l*valirln^  lii'ar  mit  .lai[iiel's  ennlcnlinii  that  llie  attaek-  are  ilue 
to  alitiurni;d  vaso-Tnnti.r  eniislriel  inn,  or  s)ia>iii   In  faet. 

i  ('rlii/i)  is  expcrieni'cd  In  a  greater  nr  les,-,  degree  in  all  cases, 
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mill  luiiinvi'tl  inv  patient  for  over  I  wo  yen  rn  before  more  iilurmiu^ 
|ilii-iii)iiii'tiii  set  in.  'I'lic  UA.suiiiptioi)  of  the  dor^tal  altviiliiitiH  did 
not  pri'vcnt  it»  n-ciirrence  or  even  iiiiti^ita  its  sevi-rity.  Tho  <1»- 
ziiK-Hw  wan  cviilcntlv  ii  iniM  iiiiinift-»r»rioii  of  i^robral  amrinia 
tliul  ulliiiiiili-lv  <lr'oljiroil  itself  as  flistinpt  fainting  fits, 

Syncope  may  or  may  not  bo  cxfjeriencod.  but  in  most  c«im%  is  a 
Iiruiiiincnt  ):yin|i1iini.  It  ilix-i*  not  lii.*t  mure  than  a  few  secomU 
nr  ji  iniiiuli'  US  a  nrle,  is  iishored  in  by  an  asht-n  pallor,  vunishes 
wiib  a  sniKK-ii  rii^li  of  blood  li>  tbt-  Iirnd,  v-liidi  prinliiccs  nn  iiitcnao 
fliinL  of  tlie  coiiiilt'iuiiii'ff  and  feeling;  of  distention  of  the  ocrobruin 
tliiit  IcHves  II  dull  lii'iiilaclic  lirliind.  A  patient  nniy  huvc  no  rucol- 
lei'iioii  iif  wliiil  liii-"  irunspiri-d,  nr,  ns  witb  mine,  he  may  awiike 
with  a  i-li'iir  fonseiousness  of  hie  having  fainted.  During  the 
nionifiils  uf  !:yncn|K.'  the  Tiiedii-iil  iittendjinl  perceives  no  ptiUi«  in 
any  nf  rlie  arterii's.  tind  niiiy  imt  evt-ii  be  able  to  detect  any  heart- 
siriiiiils,  ('"nt^i'ipiently,  if  the  inti-rinission  ijersists  for  five  or 
f'ijrlit  sewnuU  he  iiiiiy  In*  deeeiveil  into  Ihiuking  death  has  really 
(■oiiie. 

Milit  I'j'ilrplifonn  roiir]ils!oii.t  are  apt  to  be  shown  during  the 
>-yiuii]ie.  'I'lic.'M-  niny  be  im  innic  ilian  a  twitching  of  the  mouth, 
bur  ilicy  arc  .cenenilly  ubserved  in  i>ne  or  more  of  the  estrenittiest. 
Ill  lla-  I'liw  I'f  my  piilieni  thi-  emivul-sive  inovonients  are  confined 
111  ibc  ri,aht  arm  and  I'urniTH  nf  ihe  niniith.  In  most  instances 
tlii'n-  is  nil  fnainiiij:  lit  the  nn'iitli,  wdiuidinir  of  the  tongue,  or  in- 
vnlinilarx  discliarue  nf  ni'im-  nr  fa-ces,  Yel  biting  of  the  tongue 
lia-  lii'i-ji  iimIciI,  iitnl  in  ;i  eii*e  rcpiirii'd  bv  His  there  was  involun* 
lai'v  I'Vaeiiatbiii  i-f  the  ciinleiits  >if  llie  bliidiler.  lluchartl,  I  be- 
Iic\i',  wan  Ibe  lir;4l  In  ■lirci'l  aireiilinn  to  the  nssiteiation  of  cpilcij- 
fniil  seizures  willi  llii-  bnidyem-dia  and  vertiiio  previously  noted. 
Ill  (lie  ciiMi-  iJwvveil  by  me  there  have  never  been  inviibintury  dis- 
('biir;;i'f  111'  any  ntln-r  itn-rr  pniiionnoed  »yni])tonis  of  epilepsy  than 
llie  >li^lil   iiiii>i'iiliu'  eniil  Mii'iiein?-  already  iiii'iiliniied. 

lihliiih'iiitr  af  ri-f/'iiiilii'i,  lias  beea  L'ivcn  as  tlie  fniirlli  8ymp> 
hiiii  '•(  iliis  siiij;iibir  ;jiHii]i.  It  may  .K'eur,  biil  is  not  at  all  oom- 
nii'ii,  iliid  is  said  In  eunrtist  nf  ( 'lieyne-Stokes  brenlhing.  tliat  mav 
iH'eiir  III  nppiireiitly  any  (inic  ilnrin;^  llie  atlaeU.  It  was  observed 
by  Hi-.   1   l>elieve. 

Filially.  rlii>  syiiii'Tnni.eoniples  may  iK'enr  at  long  or  .short  in- 
lei-vals,  liiit  lis  a  rule  imi  daily  nr  many  limes  a  ibiy.     Yet  rar 
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piit.ieiit  has  I>cpn  Itiiown  to  luive  nttnckM  nn  tifl.<Mi  us  every  five  niin- 

iili-s  fur  nil  li"i(r  «v  liiiifTiT.  'I'licy  woiiM  llirn  ilisapiioiir  fur  sev- 
friil  Imiira  or  u  ilay,  afier  wliieli  ihcy  rfuiirri'il  willi  pruvioiis  scvlt- 
ity.  This  stntp  of  iliiiig,s  bud  [lerniHted  for  tlircc  wccktt  prior  to 
liis  I'lPiniiij!  ly  t  'liicago  and  phiciii;;:  liiiiisolf  under  luy  care. 

It  will  be  Bern  by  rL-ffrriiif:  tn  ibt-  niori-  dt-luik-d  ri'|M)rt  oi  his 
case  ill  llif  cbiiptiT  (HI  Aorlic  Slcnnwis  I,  |)Ugf  ■iiii),  ibiil  aflcr  lliia 
ydiiiig  man  liail  |itiI  liiTiiwelf  on  a  rigid  vcgptarian  diet  and  had 
thereby  ri'iiiibilcil  bis  bowels,  be  ciijoyed  niiiniiTiily  frtiiii  bis  ver- 
tigo iiiul  iiitcniiiMt'iil  ]Hilsc-  for  u  jirriod  uf  iivo  inoiilbs.  Ho  ihen 
rptunit'd  to  bis  foniior  nmile  of  dipt,  anil  bud  two  preninnitiona  of 
a  return  of  biit  foniior  syuiplonif-.  It  was,  however,  quitd  n  year 
before  liif  iiiriick*  ussiinied  ibc  MfVfrily  e\liibitcil  in  Mareh  and 
Ajiril  of  l'.in:J.  At  the  presfnl  \vrilin;r  (June,  IW'2)  thi^  pntiont 
IS  enjoyiuK  u  respite  from  lii;»  nitaeks,  apparently  an  a  rewull  of 
Ireahneiil  by  wbich  btilb  difteslioii  ami  the  aetion  nf  bis  howeU 
have  been  iiTijiroveil.  Ills  ]>ulMe  is  now  running  :iC  to  the  niinuto 
with  two  iiieoiii|)lcl('  systoles  inferjmspd  ln-twcen  t-very  two  power- 
ful cardiac  contraetions.  The  heart  findings  remain  esaentially  as 
they  were  two  yeiirs  apo. 

Notwiibslauiiiiijr  'lie  fact  ihiit  patients  who  presented  a  car- 
diae  inurtiinr  during  life,  have  yot,  aftor  ilealb,  in  n  Stokes- Adams 
iitljtek,  been  fniinil  entirely  freo  from  evidenee  of  heart-disease, 
it  is  .'till  my  belief  tliat  in  this  ease  lliere  is  moderate  ohsl.ruetion 
at  the  aortic  orifieo.  It  is  eoneeivahle  that  this  obslruetion,  acting 
in  eonjiinetiuii  wiili  tin-  peripbenil  resistance  of  abnormally  hijrh 
hlood-pre^.Hiire.  proves  loo  iijin'h  fur  t!ie  b'ft  veiitrii'lc,  and  llnis 
lends  lo  reliitive  iiiNiilHeieney  of  bl^th  sets  of  aurieulo'Ventrieuhir 
vnh'cs,  will)  eiins('(|tiMil  }:eni-nitir>ii  of  tUt:  apcic  ttyatolic  munniir 
wbieli  has  piir.zled  so  maiiv  eompclent  observers. 

The  eariliae  defeet  in  ibis  ease  niiiy  po^'4es»  some  etiohjf^ieal 
eonneetinn  with  the  atlaeks,  but  it  has  always  been  my  opinion 
that  the  rehtlion  is  an  accidental  one. 

Tbe  ciiiiiIiliMn  wbieb  delennines  bis  attai'Ics  ap]<oar9  to  retldfl 
ill  ibe  intestinal  Iniei,  us  shown  by  the  results  of  diet,  treatment, 
and  nuitioroiie  nrine  analy^OM.  Urine  passed  by  this  young  man 
during-  the  iliiys  in  wliieh  iitlneks  oeeurrod  always  showed  a  reduc- 
tion of  solids  to  below  normiil,  and  a  (piantilative  estimation  of  the 
iikdicaii  sliowed  tiiiii  substanec  to  be  wllliln  normal  limits.     So 
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rtm.ii.  however,  aa  there  came  a  period  of  acvcml  days  entirely  frw 
friiiii  Slnkes-AdamB  Bymptoiiii*  uriiiarj  sdIiiIb  iucrvased,  and  in 
Iinrlicnlar   the   indirnii   rose   to   fhree  nud   e\'Oii    four    times  the 

aiiRxiiit  [irivioiiblv  obtained.  Thf  swuracy  of  this  obaervution 
WII.1  ]jrov<'il  I'vcr  mill  uvt'f  again. 

This,  lis  il  aecniB  to  me,  may  l)c  taken  to  indicnte  »  <N>n«lition  of 
iint<>-lox;iinia  whii-h  in  wmin-  \vsi\  fixcilt-s  the  attacks.  At  all  cveni«, 
it  IS  in  linr  wiili  .laipit'l's  observation  in  hi»  easu,  in  vrhich  the 
m-i/urc."  ilisajipparcd  for  iniiii.v  inoiiihs  after  constipation  and  in* 
diiic'lioii  hml  lict-n  reniuveil.  As  in  tho  case  of  my  pattern,  ibej 
rt'i'iirri'il  with  a  rrliirn  of  diRfstivc  disorder  and  proved  fatal  in 
thi'  t'l'urlh  iiUiii'k. 

TIk'  iHiiiiiiiisix  of  Stokes-Adams  disease  presents  difficultT 
when  ihf  [uinixysui?*  iiri'  chiirfR'tcriwd  only  by  vi-rlijro  and  increase 
of  Mil  iilt'i-ittly  r\isttti^  hi'iulycai'diii.  1  did  not  recogiii^o  tlic  real 
sigiiitifiiiiic  iif  niy  patient's  »y»i]itoms  until  months  had  olapeed. 
ThiTC  iiiiL'ht  nor  t"  1m-  ntiy  ililHonlly  even  in  siieh  unpronounced 
form*.  1  in i\'ii It'll  niip  is  on  rhe  hwikont  for  them.  They  arp  not 
i-iniiiiioii,  and  heme  ihc  [iliVf-itiaii  is  not  pmparcd  to  recc^ise 
them. 

When  synt-i'i't'  and  (>pili-[>Tifiinn  convnUinns  are  also  present 
thi-iv  iiiii;'li(  t<i  hv  viTv  liiilf  diHicnlty  in  determining  iJie  re«| 
naliiic  "f  llu'  ciiTic.  The  nci'iirrcnee  "f  brief  piTinds  of  imcon- 
seionsTit'K*,  ilnrini:  wliit-h  llic  indi\'idtnil  may  fall  to  the  fjronnd, 
and  llic  |>n'viiiti»ly  >\<i\v  pnUi.'  ltows  still  fihnvfr,  and  tho  clittoo^ 
cry  in  .-m-li  ;i  pi-rhnii  >•(  r-iill^  nrn'rii-^  m-  sipns  of  fardiac  diseam, 

niiikr  iiji  11   L'l |i  'if  syni))I>iins  tlial   :iri-  t^ntht-irnt   to  stamp  tlie 

attack  as  imi'  nf  Sl-ikr— Aiiiinis  ili^eiisp. 

This  is  i"ipi-r-iiilly  trne  i>f  an  iiidividnul  past  middle  age:  but 
if  liiis  compli'x  itf  .syni]JtonH  is  fmind  in  a  porson  under  forty,  or 
still  iitiin-  lit-liiw  iliirly.  then  the  niusniliir  spasms  are  very  likely 
til  uronsr  a  sir^picicii  nf  epilepsy,  Indcril.  my  patient's  atlat-k^  are 
•n  rmat'di'il  liy  uiic  of  my  i'idl('ii;;(ii'h*.  TIiiti*  is  I'crtiiinly  what  mav 
be  called  a  syinpiinmiiii- 1  ml  iml  iin  idiopathie  pelit  mat,  but  if  one 
will  rai'i-t'iilly  n"U'  the  ai'ijiin  and  wmnds  nf  the  heart  dnring  an 
atliiclt,  III-  will  be  iikfly  ii>  forrcrl ly  intrrjiret  ilii-  pht-nomenn.  Tbo 
pulse -rale  of  epileptics  In  cniiiiiionly  sluw,  but  during  their  seiz- 
ures it  does  not  hiconio  so  slow  and  ilisordereii  in  rhythm  as  is  the 
nilr  in  Slokps-Adnnis  disr-use.     ^llurfovcr,  it  ninsl  be  remembered 
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that  tlipsp  lattfir  paiipnta  do  not  sa  n  rule  bite  the  tongue  or  have 

involiiiihirv  ilisi'liiirjrc*  nf  iirini'  niu!  fni-cs. 

Prognosis  is  fxci'i'iiinf;l_v  gravo  ami  imcprluiii.  lI'ifTnmn'a 
patitint  Biipcars  to  have  rocovpred,  and  many  other  cases  hai'e  been 
ru|H)i't('ii  witliiitil.  [iii'titidii  iif  a  filial  iHsiir,  liiil.  .■'ik'Ii  iDNliiiici.'!*  do 
iiol  allor  lilt-  fact  of  a  lialiiliiy  to  ilentli  wlipii  tlip  Iipart  stands 
still  for  Jill  lonf"  a  time  as  i»  owasioniilly  olmcrvcd.  The  prospect 
nf  recovery  doppiids  upon  \hv  niiltiri'  of  llir-  eniisc,  tho  jHwsibilily 
of  its  diwovcrv.  nnd  ils  iurii-iialiiliiy  In  I rcatiiiont. 

The  eii(i|o{:y  i.i  slil!  vi-iled  in  olweiirity,  iiml  niort'over  we  arc 
not  yet  sure  tliat  there  may  nol  Iht*  varions  prodisjioMiii^  if  not 
exciiinp  faelorw.  It  is  (piilc  posiiiKlo  also  that  the  disease  in  the 
agcil  wirh  srnietnral  cliiiiip's  of  liein-t,  vessels,  or  eciUriil  nrrvons 
syHtem,  as  the  liiilli,  iiuiy  in.l  emintihite  a  ;;rniiii  separalr-  and  dis- 
triict  from  rliiif  foriti  (Hreiirriup  in  perMims  Udow  ihe  afie  of  thirty. 

Treatment  "f  ihis  alTei'iLnii  is  iiiisiilisfacrrjry.  U'caiiHc  in  iln- 
l>rcM-iit  >iali-  I'l  {iiir  kiiowlcdfjc  it  is  niaiidy  Hvmptomalic,  If 
gaHtro-iiitentiiiat  deruTi^cmenl  is  ansiiecled  to  he.  an  exciting  factor, 
it  ia  of  conrse  lo  he  forrected.  Hoffman  found  the  daily  iidiala- 
tion  nf  oxygen  lieiicdieial  ill  \m  aiia'mie  pnlient.  and  togclhcr  with 
pruiHT  diel  lliis  ^"eenis  to  have  removed  llii'  arisiekt.  The  same 
agent  was  freely  employed  by  niy  patient  and  at  tlrst  appeared  to 
do  good,  linl  sidiNeipieiilly  wii-i  found  tn  e\erl  no  inllnenee. 

One  of  Stokes's  ni<-ii  was  ablr  lo  niiligulc  or  arrest  an  impend- 
ing attack  l>y  snpportlng  liiinself  on  his  hands  and  kneea  and 
allowing  his  hcai!  to  hang  \mv,  the  jiosiiion  favouring  im])roved 
cerehrHl  eirenlalion.  The  ilevice  is  so  simjile  rhat  it  should  be 
tried. 

Tlipiiretii'ully,  dilTii-*iMi'  stii  mi  hints,  as  ammonia,  eamphor, 
ether  injeelions,  etc.,  oiijiht  to  be  of  henelil  by  jironsinp  the  heart 
to  iniii'i-  rapid  aetiun.  1  fiiund  iheiii  of  no  uvidl  in  the  case  under 
my  cilwevvalioii.  Vor  the  same  reason,  and  because  it  acla  us  a 
vaso-ililator,  nitroglycerin  tlirown  under  (he  skin  ought  to  mitigate 
an  itltai-k,  but  in  my  bands  this  rfiiiedy  has  utterly  failed.  It  may 
Im!  iiseil.  however,  and  sboiihl  he  given  several  times  if  no  effect  ia 
observed  lo  follow  ilie  lirst  injection, 

My  palii'iit  found  the  irreate!*!  emnforl  from  a  hypodermie  of 
I  of  II  i;rain  of  morpbiiie  administered  siihciitaneously.  'Ihe  rem- 
edy did  nut  uppcnr  to  exert  any  cuntrulling  intluenec  over  his 
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^vuijiToitiH,  lull  :itorvc(l  In  steady'  liiii  nerre  nn<l  pn>inote  tOeen, 
nliic'h  in  lus  slatf  of  (lR>ad  was  t:rrluinly  a  boon.  'J"ln;  iinrxpt'cti-<i 
rffwl  wliicli  fiillowi'il  llip  tiilmini^tration  gf  <li|;itali)t  in  Bax's 
cn.'ic,  ami  jiccorilinK  '"'  ri-jmrr  on  one  oL-casioii  in  inirif,  \v<jul<l  seem 
tu  jiistifv  ils  iriiit.  Ni-vcriiii'Ic.i!'  I  nuwt  add  llial  ulK-n  this  rem- 
(kIv  wuh  (irdf>rcd  1)V  iiic  for  my  patient  it  utterly  fail«<tl  of  sudi 

lij  fm'L  I  did  nut  liiid  uiiviiiiiij;  llukt  sfL-inod  to  poi<itive1v  influ- 
c'licf  llic  spiziirea  tlii'inwlvcu.  MiiiiilHiniiig  fn-t*  eliiiiinnti'Hi 
l)iriuitrli  kidiH'vs  mid  biiwi-ls  apiu'iircd  t"  krt-p  them  off,  for  so 
liiii^  a-  siicli  [rciiiiiK-tii  wiin  [iiM'si>h'il  in  llii»  patit^nt  t.*njov(?d  an 
iiiiiiiiiiiily  tViiiii  lii>i  8Viti|>liiiiis.  At  llip  jtn-sc-nt  writing  ho  is  well 
Wt  how  long  III'  will  rcuiuiii  iu  u  a  tuaitor  of  iinoortainty. 


Definition. — Atlacka  of  intoiiso  pain  in  the  region  of  the  heart, 
with  iiiort-  or  lews  ilistiirbiint'c  of  cardiac  action,  iisiiallj  accompa- 
nied by  a  feelinj;  of  constriclion  of  the  chest  and  a  sense  of  im- 
pending dcalli. 

History. — Although  this  form  of  heart-pain  was  not  aystematic- 
ally  ilcscriiu'd  iiiilii  the  latter  part  of  tlie  eighteenth  century,  yet  a 
priiphie  accuiint  of  liis  own  snfferinga  from  this  complaint  wu3 
given  liy  Seneca,  and  in  1707  Morgapni  gave  a  clear  description 
of  a  paroxysm  in  a  ease  of  aortic  aneurysm.  In  February,  1768, 
Rougnon  jiildressed  a  letter  to  1[.  Lorry  whieli  contained  the  de- 
scripti(in  of  the  death  of  a  certain  Captain  Charles,  who,  from 
tlic  accmint  given  by  Rougnon,  appears  to  have  suffered  from  at- 
tacks iif  angina  jiectoris.  It  was  ITel>erden,  however,  who  in  July, 
17*18,  first  sysK'Miatically  deserilied  this  fonnidable  eoniplaint  and 
who  gave  it  the  name  by  wliicli  it  is  now  universally  recognised. 
The  names  of  .Tohn  Hunter,  Ktlward  -Tenner,  and  Parry  are  also 
intiniately  aMsoeialed  with  its  early  liislory,  IFunter  having  cNpe- 
rieneed  it  in  liia  own  person,  and  having  ultimately  died  in  an 
attack. 

.Tenner  in  1"!)i)  pointed  out  a  definite  connection  between  scle- 
rosis of  the  coniiiiiry  arteries  and  angina  pectoris.  He  is  said  to 
have  refrained  from  publishing  his  views  at  an  earlier  date  out  of 
consideration  for  Iris  finimus  friend,  .Tohn  TTunter,  who  during 
his  life  had  held  contrary  opinions  concerning  its  etiology.  Parry 
gave  it  the  naine  of  "  syncope  anginosa,"  for,  although  he  reeog- 
niseil  ilH  eonneeiion  with  coronary  disease,  he  considered  the  at- 
tac'ks  diie  to  paralysis  of  the  heart. 

From  ibis  time  forward  the  literntnre  of  the  profes.'iion  teems 
with  I'ontribnitons  on  the  snhjeet  and  with   divers  theories  con- 
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tTriiiiig  its  patbogeiiesU.  Must  of  tb«  osrlivr  writers  attributed 
the  cuinplHinl  In  iiuirliiil  iiiinlnniioul  vb>ngn»  in  the  licart  itatU. 
In  iNlii  Kri'VHi;;  ililiiiiiflv  wlated  that  it  was  dur  to  inehirmia  of 
the.  mij'iciirilium  in  L-i)iisn|iU'mv  of  dwfcttive  bluod-etiipply  from 
Hclinmi!;  of  llie  cuniiiHrv  tirtiriea.  Tn  1821  Reeder  uitiplilied  tW 
thmry  of  rardiao  ist'lminia  b_v  uasDrtin^  that  ihis  coiulitiou  taij^it 
IiriK'cotl  lint  riuly  fnirii  iissitinitimi  of  tbv  (•i>ronnrio»,  but  also  from 
(iiiv  iitlii-r  'iir-i'iisc — i.  <■.,  iiw  alhr-roma  of  tbc  aorta — which  mif^t 
b<>  capublr-  of  i^buttiiig  off  iIil-  blood-supply  to  the  lii^art-niu^Ie. 
Tliis  ".iiiii-  lliiory  wti."  likiwiM'  I'^nmiisfd  by  Tietlenmnii  ia  1843, 
and  ill  [.•'"'i  tii'niiain  Mi'e  dfscriljcd  tbe  case  of  an  ulclerly  man 
u'bo  bad  t^iilTiTi'il  tVoiii  iiiij^iiiiil  M-i):iir('»  and  ill  wbutii  after  his 
tiiidcb-ii  lii-iitb  ibi-  iiKHitbti  of  |}i(*  coronary  arteries  werv  found 
ahiio-'T  iibliii-rali-tl  by  albi'i'Dmutniift  pbupu-i;  siluated  on  the  inttiua 
nf  ibi-  inirtii.  'l'bri>iij;!ii>iit  iln-  bidnmv  "f  tbeir  course  tlie  euro- 
narv  Vfrtscla  wi-ii'  briibby.  TIk'sw  few  inslaiicefi  are  sulHcioat  to 
!>b<i\v  ill  a  ^I'lii-riil  wiiy  ibt-  trend  nf  (ipiiiiun  on  tlir  part  of  the  8up- 
pni-UTs  iif  tilt'  sm-alli'd  ;\naluiiiical  llu-ory. 

Ill  IHIII.  say."  Iliicbard,  lbi>  llicmy  of  rbe  purely  nervous  Diech- 
anif^iii  iif  \\w  titljifks  iviis  formally  iiiiiitniiiccd  by  Ointratr,  ulthoueh 
iN  in'Uniitiii'  cluiL'/icIi'r  liml  bci-ii  |iri-viinisly  iissi'i'ted  by  Daiinieo  in 
Isus,  and  nibri's.  (iinirai-  aiiribiiifil  ibf  pain  to  irritation  of  the 
tibri'i' of  ibc  cardial.-  pli'M)>.  and  in  ISii.1  Lniii-ercnux  publiahetl  3 
case-  ill  wbii  li  ibo  aninpsy  rpveabd  inllunimalory  or  other  cliungeii 
(if  tliiw  iilcxiis 

'riii'i-c  lias  btc-ii  xviib>  vnriaiic-R  nf  opinion  ntiiong  Freneh  au- 
tburs  criiiii-vninK  tla"  niTvcn  implicalcd.  Tbim  Laennee  eousidc-rcd 
it  nil  atTi'c-ti'iii  iif  tin-  MTiijialbi-iic  sysU-ni  and  culled  il  neuralgia 
I'nriii-.  I»>iiil1aii<l  ri'jiiirdi'd  li  as  an  iilTcciinn  nf  ibi-  phrctiic 
nerves  and  IVler.  «liib-  acti-plint;  this  view  as  niipUcable  to  aoiiio 
caT-c-t,  Ills"  believed  tlic-re  was  a  nciirilis  of  tlie  cardiac  nervea. 
Ti''iii(i»ciiii  teniied  il  ;in  cpilepriforni  neiiralf;ia, 

III  (Jcntiaiiy  aUo  ilic  siibjcei  wari  extensively  discussed  ami  r©- 
creivcil  a  variL'ly  nf  cxplaiialinns. 

liiiriibi-ri;  eoiisicb'i-s  il  wf.  a  mere  Tieiiraliila  of  l)io  eardlac  pipxiig, 
a  view  iiiil  unlike  tliat  nf  Fi'ieilreirli,  wlm  iboiiglit  it  due  lo  hyper- 
lestbcsia  nf  tbiit  plexus.  Tbc  nninee  of  Bamberger,  Traube,  Noth- 
najrel,  I.aiidois,  Kiilenber):,  CiiiTritiiiiin,  beyden,  IJoaenbach,  and 
many  otliers  arc  ideiiiitied  witb  lb(?  lituralnrc  of  ibis  interesting 
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Bubjfct.  Landois,  who  in  If^iSa  subjcctwl  the  question  to  a  critical 
sIihIv  frinri  n  |)li_\si.iliif;ii'iil  .*tiiiiili">iiil,  iliviiii-il  iiTijj;iiia  i>ci.'l<n'is 
into  I'liiir  yri)ii|iM,  uh  I'ollnwa:  ( 1 )  Cases  niiiwfd  lj_v  distiirtjance  of 
tLo  exeitt>-inottir  or  ncwlcrator  ntrvcs  of  the  hi'iirt;  (ti)  those  due 
to  irritntiiiii  uf  llii'  canliui-  liriiiiclic!'  "f  llii?  viifjiis;  (.I)  piisea  nris- 
inp  from  I'tHex  ii-rilalioii  uf  llie  atKiuuiinal  vispcra — "  angina  re- 
riirtiii'iu  ";  (4)  sucli  as  arise  from  vuso-iiiolor  disUirlianct'  in  vari- 
ous* jmrts  iif  ilie  body — "angina  vnso-iufttiiria."  Kuli^rdK-rg  also 
I'Diiti'ilniicd  an  clalini'aU-  articlo  im  this  Huhjp<'t  in  Zieinaaen'a  Cy- 
clojjH'iJia  of  M  CI  I  if  i  IK.',  vol.  siv. 

Lej'den  c-onciidLT.t  the  altnck  due  to  di'scucriitive  and  iiiflam- 
luatorv  C'liiiiifrcs  in  Ihp  hcarl-iiiiisHe  ilcjieiidiiiK  upon  disease  of  the 
(■oniiiary  arleriest,  wliieli  clian^us  lead  lo  iiiipjiirTiirnt  of  tht-  lictirt's 
function. 

Aecnrdiug  to  Itoscnbadi,  some  alteration  in  the  contrnetionB  of 
ihc  i*)irdiac  itiusi'lc  lakes  |i|a<'i',  wliieli  all<'ratiiiii  iiuiv,  bul  di.H*.4 
not  nefossari ly,  lead  [n  funeiinnal  weakness.  In  eonsequenee  of 
thin  ehaiigc,  irritation  ia  iiii|iiirt(.-d  to  the  wn«ory  tract,  and  tlii« 
sliruuhw  sets  free  the  various  furuis  of  pain  ami  anxiety  eharaeter- 
iwiic  of  steiiiM-ardia.  in  iiecordani-e  wiih  irritaliiliiy  of  the  sensory 
apparahis  iukI  llie  fiineliou  of  lUe  rcKpeetive  ni-rvej*  <ji.>ui|Mwing  it. 
I'aiuful  Sfusaliolii)  are  more  or  less  iiroiiouueed  aecordiiij;;  to 
wlii-llier  the  scii-ory  i-eiilres  are  (ir  arc  iiol  awuHtonicd  to  the  irri- 
tuliiiii  to  wli it'll  lliey  are  .tulijeeli'd. 

Acrnrtling  to  liosenbaeli's  view,  this  true  heart-pain  is  an  indi- 
eatioii  of  Ihe  heart -]nn:«ele  lieiiig  h'.-4s  alile  llian  n:<iui1  lu  areounno- 
datc  itM-lf  to  sudden  change  taking  phire  in  rhe  jierforuianee  of 
its  work:  or,  in  other  words,  iis  aliiHty  lo  re-^poutl  to  demands 
frotu  williiiiK  for  a  display  of  e.Ktra  elTorr  is  impaireil.  Now  and 
then,  also,  ohslaeles  residinir  in  the  lirari  it-elf  anil  eapahle  nf  in- 
terferinjr  wilh  its  perfecl  iii'tinn  imiy  iiili-rriipl  llie  perforiuaiiee  of 
itn  re;ndnr  work  and  in  like  inaniicr  givo  rise  to  ilie  phenomena  of 
aii;ritia  pectoris. 

DuriiiK  the  eoiitiiry  jnsi  entlcd  many  enntriluitions  to  this  in- 
tiTehtinj;  sidijeel  li:ive  appeareil  in  Ktii;lanii  and  America,  of 
whieli  ihe  most  notewortliy  ivero  hy  Latham,  Oairdncr.  and  Osier. 
The  la^l  mentioned,  in  Ins  .\nf;ina  Pectoris  and  Allied  Staipa, 
dcnii*  with  llie  affection  in  ii  very  eompletf  and  cnlcrtaiuing  man- 
ner.    The  most  exhaustive  discussion  of  the  subject,  however,  to 
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wliioli  J  hnvi!  Iiiiil  acwji*  i»  ttint  Iiy  Tluchanl.  ITis  historical 
rr'iiime  tif  the  various  ibeories  is  ciniipIcU?  and  lUiovrs  painetuking 
research,  nix  own  view  of  the  puthogvnetui  of  this  fomiidubk* 
com  pin  i  lit  i»  liiglily  siiggeetive  and  will  be  stated  in  Uie  appropri- 
ate pi  aw. 

Pathology  and  Etiology.— It  should  bo  dearly  understood 
nt  tho  outM^t  timl  angina  pectoris  is  but  a  symptmii  and  not  an 
independent  afTeetion.  It  ihcrcforv  can  have  no  morbid  anatom- 
ical characters  peculiar  to  itstcll".  Itii  [wthologA-  ia  obsctire,  and 
hence  there  have  been,  and  are  still,  various  theoricH  to  oxplaiu 
its  nattire  and  mode  of  production. 

Il  Miav  tx?  stated  in  a  general  wav  that  angina  pectoris  is 
divisible  into  two  forms:  ono  iucurable  and  likely  to  tonuinale 
in  death,  the  other  curable  and  not  likely  to  end  fatally.  Some 
authors,  therefore,  following  Walshe's  class!  fiout  ion,  speak  of  a 
true  and  a  false  urigiua.  Osier  make)*  this  <lijitinction,  while  Bal- 
four, Qibeon,  and  otiiers  consider  such  a  division  irrational  and 
uni^ieiitifie,  on  the  ground  that  all  pain  is  real,  and  that  there 
eiiii  Ik-  no  such  thing  a$  true  pain  and  false  pain.  There  can  bo 
no  great  objection  to  these  terms  if  it  Is  understood  that  llicy  are 
employed  for  the  sake  of  convenience,  to  distiuguiah  grave  c*tie* 
from  those  that  aiv  not  grave. 

lluchard  also  claBSilies  cases  of  angina  which  arc  purely  neu- 
rotic and  not  likely  to  ferminate  fatHlly  under  the  head  of  pwudo- 
aiigina,  which  lie  makes  include  the  reflex  and  toxic  forms.  In 
certain  ca!*ea,  however,  he  iR-lievos  that  nicotine  |>oisoning  is  capa- 
ble  of  producing  the  fatal  form  of  angina  j^ectoris. 

The  confusion  and  obscurity  which  so  long  characterized  tho 
consiileration  of  this  subject,  nn<l  wliieli  indeed  itmy  Iw  said  to 
prevail  largely  even  now,  arose  from  the  attempt  to  make  the  same 
pathology  resiioiisible  for  nil  cases  of  pain  that  merit  the  term  of 
angina  pectoris.  On  the  other  hand,  the  recognition  of  two  en- 
tirely diverfie  groups  renders  the  subject  clear  and  simple,  bo  that 
we  are  able  to  gel  a  Inlerably  definite  notion  of  iw  pathoto^. 

Tho  angina  which  always  carries  with  it  the  poeaibiUty  of  sud- 
den death,  and  which  therefore  nmy  be  called  true  or  gr«\T>.  is  usu- 
ally associated  with,  and  therefore  thought  to  he  dependent  upon, 
structural  disease  of  the  heart.  Various  lesions  have  been  found 
in  fatal  cases,  but  they  are  all  of  such  a  kind  as  to  interfere  with 
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the  Iilooii-ftiijiply  fn  tin*  lipart-uniselc  f'oroniiry  eclcrosis  is  tho 
tim^t  frciiiifiit,  Init  iiiiisiinicli  as  all  chm's  of  (liis  <li#i.'n»e  nre  nut 
iiitfrnli.''!  wJTh  tingiiHi  ]".Tt<ii'iH.  il  i.s  cviiJi-iii  liiiit  llterp  iiiiist  be 
something  niorp  ihaii  mere  sclerosis  of  these  arteries.  According- 
ly it  huB  Itfcii  ik'ti'iniiiifd  lliiit  it  is  not  ao  nmcli  the  fact  of  ilisenao 
iif  lliesL'  vesseU  us  it  is  thai  iliis  iliswisc  tmist  inrorfci'o  with  cardiac 
circnliiliou  if  it  is  to  give  rise  to  jittHcks  of  anpina  jKicttiris. 

Slnittinp  off  of  thf  l)|cMHl-sii|ijiIy  to  a  liiiiiled  portion  of  the 
iiiyiH'ardiiiiii — i.  c.  I>y  llii'iiiiiliosiH  nf  loriuinal  Iwies  or  even  of  n 
bruiiph  of  coiisidcrable  size — dvvs  not  appartntiy  always  occasion 
this  {min.  If,  however,  oix-  luiiiii  hunk,  or,  still  more,  if  both 
trunks  arc  occlinlril,  or  if  their  Innicii  is  miHicipnily  narrowed 
wilhmii  hciiif:  actiinlly  iibMrniclfd,  ibi-n  atlack-'i  of  imginn  arc  rfvy 
likfly  to  owiir.  vV'ronliiigly,  a  condition  which  is  specially  apt 
to  rcsnll  iu  iiiijiinid  sciznrrs  is  narrowing  of  the  mouths  of  tho 
coronai'v  arlcrii'^  by  tlic  wli'mtic  process,  as  hn^  boon  ropeatedlj' 
proved  ill  til''  m'iTo]itJy  iu  ca=es  of  this  terrible  agony. 

|[  in  upon  rlie  cviih'ncc  fnrni:?hed  by  anch  <ii?covcric«  that  the 
theory  has  been  roared  of  isehiemia  of  the  hcart-innsclc  lieing  the 
cflsential  patbiilogical  facior  in  ihe  cansatinn  of  the  fatal  form 
known  as  iruc  or  grave  linjrinii  iiccturif.  In  this  variety  pain  is 
nsuiilly  absent  so  long  as  the  indivichial  is  at  rest  or  is  not  making 
exertion  (li:it  rci]nin-«  nnwunfcd  htbnnr  on  ibe  pari  of  the  heart, 
Under  siic'li  eojidiiiiius  the  circiilalion  ut  liluud  within  the  myo- 
cardium is  surtieieni  for  its  needs,  bnt  when  some  emotion  or  extra 
physical  clFort  calls  for  nniisnal  htnirt-work.  tbc  narrowed  coronary 
arteries  are  incapable  of  snpidyiti^'  llie  or^an  wilb  an  additional 
volnini-  of  lilood  and  tin-  iwlui-tniii  is  inleiisilied  fiir  ihe  lime  being. 
Tbcrcnpon  an  allark  of  angina  pectoris  is  evoked.  According  to 
tin's  Iiypotli(-sis.  file  nerve-filani''iil=  or  ^nn^lia  with  wbieli  the 
inyoeiirdinni  i*  so  richly  supplied  become  irriiaied  by  tins  depriva- 
tion of  reqnired  blood  and  send  an  impression  Ihrongh  the  cardiac 
plexnfi  up  to  tlic  centre,  which  then  responds  by  discharging  s 
sensation  of  pain  nionj:  certain  ncrvc-fninks  connected  with  cer- 
tain seiniients  of  tlip  spinal  cord.  This  will  again  he  considered  in 
preatffr  detail. 

The  ]iain  ilms  induced  protnfilly  causes  n  eessntion  of  exertion 
and  c^m.-^eipn'nl  lessening  of  the  heart's  work.  As  the  organ  re- 
sumes it.t  nccustonied  trantmilirv  its  blooJ-supplv  proves  again 
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siifticiciit  for  its  nowls,  irrilstion  oi-ast-s,  and  with  it  at  Iai»t  pv? 
tli<>  pain.  W)it'l1ii>r  or  not  tliis  is  tbo  actiinl  modux  operandi  of  tbe 
attiick,  ilic  iii^>^iiiii|itiiin  tLat  it  depondg  ujion  a  diuiiniitioti  of  liw 
bURRl-»u|i|iIv  swins  Ijiiriu'  out  Uy  ihe  inituru  of  otlier  canltac  and 
va!*cular  Icsiima  somotiniDa  diacovered  in  fatal  cji»es  of  ungina— 
i,  o,,  aneiirvsm  and  ullioromu  of  ibc  lucuiiding  aorta,  iniiiitIici4>ii(-T 
of  rlif  iiiTtif  viilvfn,  iind  vcp^v  rarplv  extreme  decrees  of  aortic  ami 
mitral  ateiiosii^.  In  i-awa  of  angina  that  sppoar  du»  to  aortic  eelv 
n)*is  till*  inoiilhs  of  tin-  coronary  arturios  arc  very  commonly  found 
pMvpimdv  rcdiu'ci!  in  size  h\  reason  of  i?alcareoiis  plaques  on  the 
sm-fiicc  uf  llif  inlinia  or  bv  t-alcarooiis  thickening  of  tlio  aortic 
Willi,  wtiilc  llie  I'luus  of  Ilie  nutrient  nrleries  are  also  generallv 
invaded  liy  tbo  same  sclerotip  prooeea.  In  cases  of  aneurvsm  the 
coronfiric^  inv  Tuirrowiii  cither  liv  llie  direct  effect  of  tlu^  aiieiirviun 
or  liy  iiiisoi'ijiicd  ailitr.iiiia.  In  the  diseases  just  iiieDtiuned  tli« 
(■hiini;es  niii^l  1'e  of  a  kind  to  nliKtnict  blood-How  into  thu  corunirr 
arii-rii'::  if  ilicv  arc  ii>  iH'eiisiun  the  agonising  Byniptom  under  eon- 
siih-rjitioii. 

In  aoptiL'  rt'pirfjitatiiiH  iideqinitc  hlood-preasuro  in  the  nutrient 
vc-ft'cU  i.-*  Hot  Tuiiiiilnincd,  and  iindi^r  ennditions  of  extra  effort  rela- 
tive i-i-li;iii)iii  "f  the  li_v|u>rtroidiied  left  ventricle  is  produm^d. 
Milnil  mid  iiortii'  sn-iio>is  iircvcnt  the  disoharpe  of  s  nurmal  vo\- 
mill'  of  IiIoihI  into  ilir  aorta,  nnil  cnni^eipieiitly  hinder  the  adequate 
llusliint;  of  tin-  coi'oMiry  iirtiTies.  Rv  wnie  authora  tho  influence 
of  viilvnlar  di-fi-cl:*  in  tin-  rmisntiou  of  angina  is  denied  without 
associatfd  wlrrosis  of  aorta  or  coronaries,  and  certainly  angiiia 
pcetorlK  in  exccciliiifily  niri'  in  viilvnhir  disease, 

XrVi'rthcl<'>iH,  I  )iave  nhscrvrd  ty)iica1  iinjrina  peeton'i*  in  one 
ca-^e  of  proiiouni'i'd  iiortir  sti'iiosic  that  was.  froni  llie  history  and 
jtiitii'ntV  np*,  itresuniahly  of  i-heniimtir'  origin  and  in  two  instaucee 
of  ;iiii'tic  ill-ill ftii'icucy,  In  tin-  Hrsi  caj-e  no  aulopsv  was  obtained, 
Ihiit  ill  oni-  i.if  till'  |iji(ieiiti'  ivluwc  iiortie  iiK'"i[i|R'teiice  was  u?t«oci' 
ated  with  aiiiiina  and  whose  cnse  was  deserihed  in  the  crhnpter  on 
aorlic  rff:iirt.'itiiiiiin.  ilu'  pniii  was  found  tn  !«■  dearly  dne  to  scle- 
rotie  iiuri'owiiit!  of  ihi-  I'oroiiiirii-!'.  1  Mm  imdiiu-d  lo  Im-IIcvc,  th<<r«- 
foi'r.  tliiil  -■inrtii-  iri('oiii|M'rvtu'e  of  ilwelf  is  not  so  likely  to  lead  to 
iin^ina  111  is  ^tfiiosls. 

I'onl-uiorli'iii  ohsci'vatioii  proves  nmlenialdy  that  the  nutrition 
of  the  licarl-iiiiiselc  may  siilTcr  -iiTioii^ly  In  cases  of  valve-disease 
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without  Bssooiiik'il  coronnry  wlitrowid,  niid  tliiit  siicU  inyocardiiil 

iltyi'iuTHliciii  in  |i!ii-iiriiliii'ly  liktrly  t(»  lie  t'lniiiil  in  ImiK-'^i'iriiiiiig 
mill  cNlri'iiii-  HlfiKiiiifi  ot'  llie  imrlii;  oritit'L".  Tlils  iiiiliciilcs  l.lmt  iliir- 
iiifl  II  limn  |)i'riiKl  of  lime  the  <k't iiniidti  on  the  energy  of  the  heart 
r>iit!*iriii]n'il  iw  nutrition  owinf;  to  ilic  sinnll  supply  of  blooj  sent 
ihruiifili  ihf  sifiiust'd  orJfifL-  into  tht-  iiorta  uini  coronary  systoni. 

If  in  .Hiicli  a  state  uf  things  ILl-  Mip]>ly  <>f  hlootl  to  the  heurt- 
muacle  is  still  further  diminished,  although  Imt  temjjorarily,  then 
it  is  iMiMsilih-  fur  u  pjiruxysm  of  fitigina  iKftoriw  In  iK-eur.  Th«  iu- 
thifinvH  i.'iiiiiil)li-  of  <li'H'riiiiniiig  siii-h  u  ti'Tiiporiiry  increiise  of  car- 
(line  ischa'inia  may  Ite  vaso-inotor  spasm,  affecting  the  coronaries, 
(IS  suggested  by  J'owcll,  or  the  eoiitinnanco  of  undue  physit'ul  exer- 
tion after  hucIi  cffurt  liiis  lii-guii  to  ovi-rtnx  the  iii-urt.  In  extreme 
aortic  etenoteis  cardiac  overstrain  is  shuwu  liy  still  greater  feeble- 
iic-sa  <if  ilie  puiw,  anil  when  snt'h  Is  the  ease  the  eonmaries  are  still 
iii'.re  inipcrfci-lly  tiii^hed.  Tlicri*  is  li-rnpcirarily  a  relnlive  eanllao 
["(■liii'nii.'i  wlii<-li  Miiikesnn  attack  of  anginu  pucliiris  pobsihlc.  For- 
tunately HUt'li  altaeks  arc  rare,  vet  on  the  liypolhe!<i.t  of  cardiac 
ischii'iiiia  aw  llie  caiixe  of  angina  tlie  conditions  favourable  to  tta 
prmlni-liiiM  are  pnwut. 

l-iuiilly,  it  slmuld  lie  utated  that  the  ilegenerutive  cLangea  dis- 
covennj  in  Ilie  niyoearditiin  of  jH-rsons  who  have  dieii  in  a  parox- 
y!*Mi  I'f  aiigin:i  perinriy  prnlmlily  hrar  iii>  direct  eliohigical  rela- 
tii>nshi|i  til  llie  pain.  Were  it  not  no,  lhi.>  forinidalile  iignny  would 
be  far  more  common  than  it  really  is.  Such  degeneratitins  of  the 
heiirl-iniisele  arc  to  Iw  liKiked  ujion  a^  ihe  re.-'ult  of  tlie  palhnlugical 
coniiitiiin  ill  till-  c'oroiiarii-s  or  aoriii  which  have  led  to  the  angina. 

It  now  remains  In  i'>iusidi-r  Iiow  the  morbid  aiuilouiii'iil  conJi- 
tiono  junt  mentinni'il  net  in  tln'  palluigenewin  of  ihift  ohseiire  eoill- 
jilainl.  They  are  to  be  ri-(fiirileil  ii»  predisposing  faclnrs  merely, 
whicli  to  he  operative  reipiirt-  ;some  adilitinnal  inlliii'iit'i-,  sinee, 
if  sneli  ivere  not  the  ease,  all  persons  in  whose  heart  siieh  ehanges 
are  found  after  death  ought  to  have  suffered  from  angina  pec- 
torijt.  Thiw  wr  know  in  not  the  ease.  It  is  this  enii^ideriition 
whii'h  has  given  f\M-  lo  tin-  viirion^*  hypoihe-ws  pnipminiled  in 
explanation  of  the  Hym]>toni-eoniplex.  The  IwBt  known  of  the  the- 
orie.s  liav"'  been  slnti'd  alrrailv  in  thi-  bi-^torv  of  (he  (Mitipbiint  and 
do  not  call  for  repetition.  1  wmuM  direi-i  ailenlion  jmrlicularly 
to  UoM-nbaeh's  and  lu  lliut  of  eurdiac  i»cha-iitiii. 
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With  rcfpwnw  to  llw  latter,  T  tliiiik  on4>  ittintiM  »\im  boar  in 
mind  iht*  suggestion  of  Sir  DuugluH  Powell  that  oftentimes  we 
arc  obliged  to  ntwnnic  thfi  poA^ibility  of  retotuv  tarHiac  iscMaimia 
if  we  are  to  undeMtand  how  some  cases  originate — i.  e,,  the  condi- 
tions undvr  which  t.lio_v  orijriiial*.'.  fin'l  tli«  bonvfioial  influpnre  of 
oortiiin  lines  nf  niedieatinn.  Aopording  to  this  hypothesis,  viuto- 
motor  spasm  may  afft-et  the  coronary  arteries  and  temporarily 
MTiiiuxIy  ili>nitiiTi)i  Tlic  (lii:<hirig  of  the  heart'tntii^clc  with  grt«rinl- 
ixed  blood.  The  irritation  thus  evoked  is  declared  by  pain  and 
often  by  disonlcred  cardiac  action.  Wlicn,  upon  administration  of 
vaso-dilators  or  (.a  eeBsation  of  arterial  tipasm  from  other  influ- 
ences, the  corollaries  become  relaxi-d,  and  hcnco  better  flushed, 
irritation  eeaaea. 

Whatever  is  the  exact  condition,  however,  the  generally  ae- 
oepted  view  i^  that  there  i*  abnoniial  and  exoctsive  cardiac  irrita- 
tion which  initiates  the  paroxysm.  This  ia  Iliichard'a  view  at  all 
eventH,  ami  herein  he  api>earft  to  coincide  with  Kosenbacb. 

Aecording  to  Tluchanl,  the  course  of  vents  in  cases  of  grave 
angina  is  as  follows:  The  heart  itself  is  the  starting-point  of  the 
attack.  From  here  the  Htimnhix  ascends  by  way  of  the  i«»n*ory 
centres  and  finally  reaches  the  mednlla.  Theuce  it  ts  reflected  along 
the  intercostal  nerves  and  brix-hial  plexus  ai*  a  manifestation  of 
pain.  The  stimulws  next  reaches  the  i-agiis  centre,  and  from  here 
an  tnliibitory  impnise  i«  sent  down  to  the  heart,  the  orif^nal  start- 
ing-place, and  declares  itself  by  slowed,  and  it  may  be  intermittent 
aetion  of  the  heart. 

Siieh  an  itihibilory  action  explains  the  !>ense  of  eon«triclion 
and  of  impending  death,  ae  well  as  the  dilatation  of  the  cardiac 
ceviticft  Honioliiries  noted. 

In  psetido-anpina,  on  the  contrary,  the  point  of  deiMrture  of 
the  irritation  is  an  intercostjil  nerve  or  some  other  peripheral  or 
visceral  nerve,  whence,  as  in  true  angina,  it  also  panes  to  the 
mc<liilhi,  From  tlicrc  an  imptiW  is  sent  out  not  along  intercostal 
iteri-fg  and  brachial  phxiis,  but  is  passe*l  down  along  the  ragiis  or 
awelerutor  ner^■e8  of  the  heart  to  fhia  organ.  Aceonling  to  the 
ronte  thus  selected,  the  action  of  the  heart  bceomea  either  rapid  or 
slow  and  otherwise  disordered. 

In  these  two  fonn«,  tliCRtfore,  the  original  eource  of  irritation 
is  entirely  different  and  the  circuit  is  travenvcd  in  a  contrary  di- 


ANGINA    PKCTORIS  *Ht 

rwtion.  To  my  mind  this  ia  a  highly  satisfflctory  explanation  of 
the-  liitTcrinpcs  in  tlieir  flinicul  phi-innrifiiu.  It  likewise  [troves 
gervlt-culili'  ill  luuking  ii)j  dia^ioeis  and  prognosis  and  in  deciding 
on  thf  mode  of  luanHp-incnt. 

Leaving  now  tlii^  jialluilofiy  of  angina  pi'i'toris,  whicli,  however 
innrli  we  may  sjieculatc  upon  it,  is  niidenial>ly  olisciire,  we  come 
to  tiii.>  (.-onHiiliTaliun  i>f  tlie  reiiiiiining  prc.-<li»ix)i^inij;  utiiiseit  &»  well 
&»  thu  infhienees  wliit^li  directly  excite  an  attack. 

Aside  from  llie  nnutomieal  cundilions  already  eiinsidered,  we 
are  at  unee  itii pressed  liy  llie  ini|iortiinl.  juirl;  played  by  iifjn.  An- 
gina peeloris  of  eonmary  origin  iti  einpliatieally  a  cmii]i]nint  of 
individnals  who  have  passed  iniJdIe  ape  and  have  entered  iheir 
sixth  or  wvenlli  deeride.  'riii^<  is  an  a^re  in  which  tlie  effeeta  of 
arteriiiHcleroHiB  usually  declare  iliemselvr-s,  and  yet  angina  of  tliis 
orinin  is  sometimes  observed  liefore  tlie  liftieth  or  even  the  fortieth 
yi'ar.  One  ur  Iwci  innliiiiei-s  are  on  record  of  its  iK-enrrenep  in  eliil- 
dren.  Nevertheless  sneh  faets  do  not  invalidate  the  eorrcctneaa  of 
th(!  I'liitemciils  made  eonceniini;  llic  iinportiiiice  of  age. 

Malefl  are  miieh  more  freiiueiitly  affected  than  are  females,  and 
of  men  who  are  hefiiJlen  it  is  a  iiotcworlhy  fuel  that  it  is  espe- 
eially  llie  well-to-iin  and  widl-fed.  I!ej;iu-din(;  llie  inlhienee  of  *ex, 
Ofder  states  that  out  nf  hia  40  cases  but  H  oceiirred  in  women,  t 
have  notes  of  :i.i  easefi,  and  of  llnw.  T  were  in  the  female  sex, 
Uf  i  that  eame  tn  iiutopsy,  1  was  a  woman  of  sixty-six  witii  aorlicj 
and  mitral  gtonoais,  willi  scleroHis  of  the  aorta  and  eoronaries; 
while  in  the  other,  us  olready  stilted,  there  was  coronary  obstruc- 
tion and  aortie  refiiirpitaliiin,  both  of  selerolie  iirii;in.  Of  the  re- 
mainiiin  5  eiiscs,  I  wiis  in  an  ap*d  woumu  pre.^iciitiiij;  well  iii»rked 
oijni*  of  arteriosclerosis,  a  hyprrlrophied  left  veutriele,  and  a 
hursh  systolic  hasie  briiil,  .\notlier  was  ii  e<  mi  pa  ni  lively  yoiinn 
femnle  with  a'irlie  re);iir|;itati>iii  of  nneerlain  orijiin.  bnl  wIioho 
qneslionabii'  habits  iilwiiys  ma<Ie  mo  suspicions  of  the  likcdihood 
of  M-|ihililie  infeelion.  The  third  wa*  in  the  lady  of  fortyfonr 
willi  sij;ns  i>f  pun-  iiortie  Hteiinsis  wlirjse  ease  has  been  already  <h^ 
scribed  in  the  cliapter  nn  Anrtie  Stenosis,  and  will  he  again 
alluded  lo  in  Ibis.  The  f.iurlli  wii.i  in  n  womnn  of  fifty  with  aortic 
rei;nrKiljitioii,  due  prebably  to  arterioselerosiB,  to  jitdce  from  her 
history  ami  ilie  arti^riiil  lliiekeiiinf;.  The  fifth  ease  was  ihut  of  g 
woman  of  lifty-aix  who  was  corpulent  and  had  thickened  arteries 
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with  II  ^'rciitlv  liv|KTtriipliiv(l  nnd  diliitod  heart.  As  rcgaHs  thi; 
striking  iliwro|iaiirv  bdHwn  tlip  fwo  aexee,  it  may  Iki  sUiUxl  tL«l 
lliti  grcalrr  pri'valpnco  of  uiiginu  pcctom  nmoDg  4>ldorlj  men  is  to 

be  rcfirrcil  iid  Mt  imicli  to  m-x  per  se  tt»  to  thtwu  conditions  which 
ari'  n'HiK.jiaiblp  fur  the  greater  £requetic^  of  art«rt06clerosi«  in  tho 
iiihK'  SOX, 

Ilrin'ditv  is  nlsn  a  prodisiinain^  factor,  what  was  said  under 
thin  Iicml  ediK-rrniiif;  i-orinuiry  scU-rosiB  and  myocardial  dt-pt-upni- 
lidti  bi'iiij;  iil»i>  ii[iiilii-nlplv  lu  thi-  wymptotii  tmw  cnnsidoreti.  In- 
tttanw.i  arc  «n  rocuni  uf  this  foriiiidahlo  coinplaiut  havinf  been 
piissnl  il<i\vii  rlirmiirh  tliivc  frcncriitiiinM.  It  is  not  ut  all  uncom- 
iiii-)j  t'ur  linili  t'liihi-r  iiTid  M>>Ti  to  suffer  or  even  die  from  aniciiia 
]iiiiMris.  Tin-  iin'si  notjiMo  instances  of  the  kind  oc-ciirrvd  in  the 
liiT^ii'iLs  lit'  'I'hMiiiiis  Ann'hl,  of  Kng'by,  and  bis  equally  well-known 
enii,  Mailhi-w  Aninlil. 

tiniit  |ir(ilrs|i(i.'cs  to  iirliTiosclerosia,  and  therefore  to  angina 

] tnris.     Syphilis  iili-i.h.il,  jiti<l,  iiccording  to  Ihifliard,   tohaecw, 

lire  itl-ii"  infili^jHising  I'aiiscs.  The  last  named  may,  however,  be  an 
I'Si-iliii;:  ciLiiw. 

'I'hf  '■,rilliiiii  niiiff«  i>f  tnii',  IT  ciirnnarv  nn^na,  as  Huchard 
t'lillii  il,  an-  ounlitioiis  tlial  suihlciily  raise  hhMKl-pres«ut«  in  the 
iidi'li'i"  sy>lfin,  nv,  ari'iinliiif:  to  tlio  theory  of  cardiac*  ischtt-mia.  re- 
Utiin-  iiinri-  work  of  the  hi-iirt  th:iii  it  niii  jicrforiu  in  eoi)d(»|uence 
of  it*  iliiiiiiii>li<'d  blooilsiipply.  ForcnioBt  among  these  is  muscn- 
bir  I'lTuri.  Till'  |iiitii'iit  inny  li:iv('  liiol  im  ]iri.'monition  of  the  mat- 
mly,  whi'ii,  •nil-  iltiy.  [nTL'ham'D  iiiuiicdiately  after  breakfast,  he 
sliiriH  mil  I'.iv  II  wiilk  ami  in  tirrt-attd  bv  nn  indescribable  attack 
of  |)ni>i'or(lial  pniii.    In  oH»'r  iiistniicos  the  first  imroxysin  is  expe- 

rii'ii I  u]"iri  llii-  ['111  rent  jitii'injiiiiig  to  hurry  to  I'each  a  car,  or 

till'  like,  imil  iIii'i'i'mI'iit  is  ri'iicaii-d  wliiiii-vcr  he  i]iiii!kens  his  foot- 
sli-Ii*  hi-viiinl  lii>i  usual  piin".  AtiuiM|>horic  conditions  nndoubt«dlT 
iiii'-iisify  ihi'  iiitliii'iii'i"  uf  i-MTiinn.  fur  nu  a  day  when  the  wind  is 
rasli'riy  and  raw  ilii'sc  ]ialini(ls  find  ihi-iiiwi-lves  unable  to  walk 
nt  Win  tiii'ir  accuHlonicd  piit ;  while  in  warm  weather  and  on 
still  iliiys,  or  licre  in  Cliirapi.  t-vcu  in  the  depth  of  winter 
wh'.-n  the  air  iw  dry  and  (■i>lil  nml  the  stin  hrif:bt.  these  patients 
fi>'i|iii'iiily  liiid  tlii'uisi'lvo»  ablo  to  gt-t  about  with  coniparatire 
eoiiifort, 

I  ha»'c  known  patients  who  eauld  walk  with  ease  when  the 
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etouinHi   was   pinpty,  yet  who   invariably   experienced   puin,   of 

greater  or  k'ss  severity,  wlii'iu'vcr  iitteiiiiitiiig  Iti  walk  soyii  nfWr 
breakfiisl.  TLis  is  iiiiiJoubleJly  To  be  explained  by  the  augmenta- 
tion of  arterial  tension,  produced  by  the  presence  of  food  in  tbe 
stomach.  Nevertheless  rlie  rise  of  blood -pressure  thus  oecasioncd 
irt  of  itself  mil  siifHcient  to  evoke  an  attack,  sinw  it  requires  in 
addition  pliysicul  exc-rlion. 

Kniulioiial  iflutes,  iis  anger,  worry,  or  excileiuent  from  wliat^ 
ever  enuwe,  wliidi  acceleriile  and  intennify  cardiac  action,  are  also 
capable  of  evoking  an  attack  uf  anjiiua  iwcluriB.  This  was  illus- 
trated in  tbe  historic  nute  of  .loliii  Ilniilcr,  who  was  wont  to  say 
tlint  "  his  life  was  in  the  hands  of  any  rascal  who  chose  to  annoy 
or  (case  liiin.''  As  a  tnatrer  of  fact,  Ilnnlcr  died  durinp  a  pjirox- 
y»iu  hrouglil  on  by  a  til  of  nileiil  nip-  in  cnrii«i'i[ui-»c(-  of  having 
been  flatly  conlradieted  at  a  meeting  of  the  Board  of  Govomors  of 
St,  (.Icorgc's  Ilospitiil.  (.tctobcr  10.  ITltll.  His  coronary  arteries 
Wiriv  found  ossiticil  and  the  aorta  dilated.  1  knew  u  ^'eutlernati  of 
this  city,  a  great  snfferer  fmin  fcrocionc  attacks  of  angina  for 
many  years,  who  frequently  declared  tliui  nuthing  was  mo  bail  for 
htm  as  a  fit  of  ii'mpi-r. 

It  is  very  reniarkable  lii'w  diverse  are  the  offecle  of  exertion  in 
different  jH-vsons,  or  in  the  same  individual  at  different  tinieii.  I 
recall  the  instance  of  a  g<'ntlemnn  of  tifty-two.  wlio,  by  tbe  way, 
had  been  an  inveterate  smoker  of  strong  Havana  cigars,  and  who 
eonld  nut  walk  out  of  an  evening  wiiliont  KnfTi-ring  from  his  an- 
gina. Yet  on  one  occasion  he  aHsisted  in  carrying  a  loaded  book- 
case up  a  flight  of  stairs  withi>nl  expcricnciiig  (he  slightest  pain. 
This  paiicnl  iijtiinately  died  ?udt!i-nly.  I  have  another  gentleman 
under  occasional  observatinn  who  invariably  cxjierieiices  more  or 
less  piiiu  of  a  true  anginal  ebanictcr  the  llrst  tiling  in  the  morning 
when  he  goes  into  the  halh-rooni  to  dress.  The  taking  of  a  cixd 
bath  Is  almost  sure  to  evoke  one  of  his  seiTiurcs,  Excitement  and 
exertion  combined  are  jiarlicnhirly  apt  to  call  forth  nn  attack. 
For  this  reason  coiins  is  especially  injurious  to  some  of  these  pa- 
tients. T!ie  inllnciicc  of  cidd  in  determining  u  piiro.tysm  has  been 
referred  to,  and  is  .shown  by  the  inability  of  patients  to  face  ii 
cold  wind,  parlicularly  when  dump  ae  well  as  cold,  and  by  the 
effei't  of  a  cc.ld  liath. 

Distention  of  the  abdominal  viscera  by  flatus  and  tJic  taking 
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of  a  full  iiifnl  arc  eiiuiiiorated  among  the  exciting  caiisee  bv  »ome 
authors,  but  in  ray  cxpcrit'noo  tlicsc  imvc  been  oiit-rutivc  only  in 
connection  with  otliur  (l«lcniiinii)g  factors,  aa  exertion.  Tobaooo 
it  i-uunti-d  b,v  Iliicliard  as  both  an  exciting  unil  a  pre<l!>iposing 
cause,  aud  be  narratuH  imttunces  of  ludividuaU  who  bail  nbundunvd 
smoking  becaiiHo  of  tlte  attacks  of  angina  i(  induced,  and  wlio  upon 
rctiiniiiig  to  their  former  habit  agalii  found  it  promptly  followed 
by  the  same  unpk-usant  offect. 

Gih^ii  likewise  speaks  of  tea  and  coffee  in  this  connection, say- 
ing they  also  claim  their  victims.  Kofiardiiig  the  anj^ina  due  to 
tobacco,  llucbard  reoognisios  three  forms:  ( 1)  >'iiuctio»al  or  rela- 
tively benign  form,  resulting  from  spasm  of  tlie  coronary  artertM> 
without  disease  of  tlic  myociirdiuin,  aud  which  is  the  *'  Angina 
»pai^nio-tabagii]ue,"  and  which  i«  recovered  fnjut  by  giving  up  tbo 
nse  of  tobacco.  (2)  An  organic  angina  of  a  grate  character,  re- 
Hulting  from  L-orouary  sclerosis  aud  which  is  not  rocov<.'rc4  from  by 
tbe  abHudoiiiiieni  of  the  tobacco  habit.  This  is  the  "  Angina 
sclero-tahagiquc,"  (y)  The  fonu  moat  benign  of  all  results  from 
digestive  troubles  produced  by  the  tobacco  habit  (gastralgia,  dila- 
tation of  the  stomach,  and  insensibility  of  llie  mucous  membrano). 
This  ia  the  "'  Angina  gastro-tabagique,"  Strictly  sjteaking,  these 
all,  with  the  )>osMible  exceptions  of  tbe  second  form,  belong  to  tbe 
pseudo-angina. 

In  the  group  of  ca-ses  known  as  false  angina,  and  whieti,  ac- 
cording to  Huchard,  bi-long  to  the  peripheral  or  visceral  neuralgiu, 
and  which  will  be  consiilcrod  in  connuetiou  with  cardiac  neuroses, 
the  exciting  causes  are  not  always  en»y  of  recognition,  yet,  as 
Htatvd  emphatically  by  Jlucbard,  are  never  due  to  effort  Herein, 
ibcrefore,  lies  the  great  di:^1im-lion  between  true  and  false  an- 
gina. Ofcasioiialiy  in  tnie  angina,  tbe  |>aroxysms  weur  at  uight, 
arousing  the  patient  from  sleep,  but,  according  to  lluchard,  this 
does  not  invalidate  rhe  statcim-nf  tlmt  coronary  an^^ua  is  evoked 
by  effort,  nor  are  these  eases  to  he  classed  as  pseudo,  because  com- 
ing on  at  night. 

Their  advent  during  sleep  is  referable  lo  Home  condition  which 
augments  blood-pressure  and  nets  in  the  same  manner  as  doea 
effort  made  by  ibe-se  individuals.  Some  of  these  conditions  may 
be  flatulent  distention  of  the  bowels,  coldness  of  the  air  in  the 
(deeping  apirtinent,  an  uncomfortable  position  during  sleep,  or 
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tho  recuiiibont  puttturo  ilKuIf,  which  in  known  to  inigincnt  blood- 
prt.-ssiiri.'  I  Hiii'liiinJ ). 

CUnioal  History  and  Features  of  an  Attack The  §uf!ferer  from 

angina  of  L-oronury  iliHiruso  is  niuei  often  un  i-Mi-rly  man  of  about 
sixl_y  years  of  agi'  wlio  bus  lit'eii  engiigcJ  in  iniTCiiniik',  [irofes- 
siiiniil,  or  literiiry  ]iiirsiiils  ralhor  tlinn  in  manual  labour,  and  who 
ciflon  prt'Bcnts  iIil-  u|)pf!iniTicu  of  wcIl-preBt-rvcd  bcallh.  IIo  nut 
infrfipii-nllv  sluron  that  prior  to  liis  first  alliiok  of  uiit^inii  he  never 
had  any  syinplnni!'  ihal  nia'h'  him  lliink  liis  ln'ai-l  was  iiffpcted, 
and  thai  were  it  nul  fur  this  bymptoin  he  would  atill  tbinh  his 
heart  us  sound  as  ever. 

(Jiiertlioned  eimccniiTi^  llje  ayniptirtns  for  whii'h  lie  eonsults  llio 
physician,  he  says  he  liaw  n  |iain  in  the  front  of  the  rhest,  whieh 
he  liifalerJ  al  ihe  upper  ami  niiiidle  portion,  frei|iienl]y  pnttluf;  hi» 
hand  <ivfr  the  njannbriiini  stenii.  lie  deseribe.'*  llii»  pain  m* 
eoiniiiR  on  gnddenly,  n^iually  din'in.i;  a  walk,  and  heeoniinp  so 
intense  us  io  eonigiel  liiui  to  ittaiid  Htll!  until  it  pies  away,  which 
it  nsnally  does  in  n  few  numiente.  Ftirihor  iniiniry  brings  out 
the  fact  that  associated  with  the  pain  ia  a  feeling  of  oppression 
or  wei^flit  on  the  ehe-il,  and  in  some  easpji  a  sense  of  inn>cndinj; 
death.  The  essential  features  of  an  altaek,  therefore,  or  tlie  eliar- 
aetepistic  trinil  of  symptoms,  as  it  niiiy  lie  eaUed,  arr-  (  1 )  a  snbstei^ 
nal  pain,  that  is  usually  sn  severe  a*  ti>  lie  an  indeseribalde  apony, 
(2)  a  si-nse  of  great  eonstrietinn  of  ibe  elie>-l.  a  feelin;:  in-  if  this 
were  lieinyeniHlied  or  sipiee/ed  tup-ther,  and  (■))  a  sense  »i  .'ipeedy 
or  impending  dissolufion. 

The  durnlion  of  a  jiaroxy^in  is  not  lonp.  ireneraliy  not  niorO 
than  a  few  niiniiteK,  probably  lu'eanse  ibe  viuleni'e  of  the  ajjiiny 
necessitates  a  ee!*sjiticin  of  ihc  effort  iK-easioninp  if,  and  witli  the 
removal  nf  its  eseitiiiK  eniise  the  utiaek  siilc^ides.  Oenisionally  il 
persists  for  twenty  niltiutes  nr  more,  and  when  it  oeenrs  in  the 
niiilille  c.f  ihe  ni^hl  il  is  apl  li>  lust  lonp-r  thaii  d"  day  uttaeki). 
Thus  it  is  seen  that  the  pain  niny  eonie  on  elthi-r  by  day  or  by 
niylii,  hut  II.'  n  rule  ati-l  piirtienlarly  in  inibl  eases  it  is  more 
likely  to  nninifesi  iiself  dnrinj:  the  waking  hours  and  when  the 
patient  is  exposed  to  some  ulivinusly  eseilinp  eanse.  Noeturnal 
aeiziires  nre  njil  to  be  more  fevere  as  well  a*  of  greiiler  tliirution, 
because,  aeeordinj;  tn  Iliiehard.  the  rise  of  blood- pressure  incident 
to  the  reeniiibenl  posture  does  not  eubsido  quiekly  even  after  tho 
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patient  loavcB  liia  bod,  wlicroaB  that  dne  to  effort  or  emotion  yivW* 
[iroiiiptly  to  tlic  rfiiioviil  of  the  cause. 

Till'  firat  seimire  has  been  known  to  prove  fiital,  and  on  the 
other  hiiiul  nitacks  havp  rmirred  iit  varying  in((;rval»  for  five, 
li-n,  tiftceii,  iiii'i  ivcti  tweiily-Hvc  wnr«.  A  flinglo  sharp  paroxvam 
huK  l)wn  followed  hy  years  of  immunity,  and  in  other  instanrcfs 
after  haviiifj  Ini-n  filwnl  for  a  lo?!;:  period,  thv  ma]n<lv  h»K  tWn 
Jiwsiiiried  II  fn-ipieiitly  reeiiiTiii^  'M*^-  Ilnehnrd  8|H;Rks  of  the 
jmroxysins  an  pomeliiiies  iK-L-nrriliR  M'lth  such  freqiieuey  as  to  ovei- 
hi]i  meh  other,  iiiid  ihiis  hiroino  praeticiilly  coiitintious  wjtii  only 
ri'iiiissiiuiw  in  seveiity.  ii  einiditiou  wliieli  he  terms  I'rtat  de  mat 
11111/iiirii.r:  Souie  [lalirnlH  are  aware  eo  soon  as  thtty  arise  id  the 
niuniiiig  thiil  thiy  nrc  goini;  to  have  a  "  bnd  day,"  ax  they  »»v,  or 
lliiit  lliry  \\  ill  liiive  to  he  more  than  usually  eantious  }eat  they  pre- 
i'i|iilale  :in  iiiliuk.  As  a  rule,  hnwever,  angina]  seizures  oomo  on 
iiliriiplly  wiiliiiiit  waniiiifi  jiiid  with  such  a^onixing  intCDsity  tbnt 
tlie  »ufferi>r  iit  eoniju'llcil  to  -itoji  in  liitt  trnekii  and  remain  Htandinc, 
si'urerly  daring  t-i  siir  or  lireathe  lest  he  intensify  hia  pain  boyond 
all  ini^-iliilily  i>f  ['inlnraiicc. 

At  othi-r  linn-!'  he  h-iiiis  apiiiisL  a  true  or  wall  for  snpport,  or 
he  litands  in  snnie  iH-ciiliar  uttitiid*'  wliieh  ex[»rience  has  taught 
hiiu  will  jioiiK'wluit  tnitipalc  the  severity  of  the  pain.  He  mav 
lean  forward  or  bend  haekwaril,  let  his  arms  hang  motionh^ss  st 
his  fide  or  ntretih  them  ahove  his  head  in  an  effort  to  fix  the 
peelonil  niiisi-lc:*  su  up  to  llicrehy  increase  the  expansion  of  his 
elicit,  wllidi  -eciiirt  in  liiiti  |ci  be  compressed  and  too  sjuall  for  its 
ennleiils.  But  whatever  him  afliniile,  it  is,  according  to  iruchard, 
always  an  upri^iln  rather  than  a  recimdK'nt  position,  which  latter, 
liy  Kiijrmcntiiii;  arii-rini  K-nnion,  inereiises  the  severity  of  the  attaok. 

Most  ha|)iiily  fr.r  ilir  patient  tlio  aiifiina  usually  de]>urts  a» 
i|uickl.v  a-  ri  cdhhs,  iiml  milcisa  the  attack  hae  been  one  of  un- 
nhiial  lrii!;i!i  nr  Hei'crilv  ihe  vietim  feel:*  as  well  immediately  after 
a»  lie  ilid  heforc  the  weizitre,  lie  t>  penerally  aide  to  reauuic  his 
walk,  alliiouj^h  pcrluqT*  riithcr  more  cautiously  than  before.  Such 
is  the  history  of  a  eoniparnttvely  mild  angina  jipctoria,  but  in  some 
nad  I'li^c*  the  Htlaek-*  gmw  more  freipicnt  and  more  a£;onizing  until 
ai.  leTijitli  llie  patient  is  rmt  aide  |o  move  in  Iw-d  or  engage  in  oon- 
versniioii  without  frightful  suffering,  and  life  heconiea  a  miaerablo 
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It  now  becomes  net'eeaHrv  to  consider  the  features  of  anginal 
attacks  in  detail.  It  has  been  stated  that  the  jitiiii  ia  subster- 
nal; that  is,  that  its  seat  of  inHxiiNurii  iiilensilv  or  its  point  of 
departure  is  heneath  the  upper  or  middle  third  of  the  breast- 
bone. It  iw  for  this  reason  that  Buuniea  u|>plii'(l  1o  the  complaint 
the  name  of  sternalgia.  The  pain  may  remain  centred  beneath 
the  sternum,  but  in  most  instances  it  radiates  into  tlie  side 
of  the  Ihorax  and  along  the  course  of  the  brachial  plexus  into 
the  left  siionlder  or  down  the  corresponding  arm  to  the  elbow 
or  still  farther,  as  far  as  the  wrist,  or  even  into  the  two  fingers 
supplied  hy  the  ulnar  nerve.  In  some  eases  the  pain  takes 
origin  in  the  region  of  the  apex-beat,  or  epigastrium,  or,  as  in 
the  case  of  one  of  my  patients,  just  almve  the  eusifomi  appen- 
dix, whence  it  shoots  into  tlie  left  shoulder  and  down  the 
left  arm. 

In  rare  insfiinces  the  attank  starts  in  ihi'  arm,  at  the  wrist  or 
cIIjow,  and  tliencc  jjusses  into  tiie  chest  lo  the  region  of  the  heart, 
In  one  of  Trousseau's  patients  the  jiaroxysm  began  in  the  back 
of  the  neck,  and  then  darted  forward  into  the  tongue  and  front 
of  the  thorax.  Very  exceptionally  the  pain  may  take  origin  in 
the  left  interscapular  region  or  at  the  adjacent  tlnraal  spines.  But 
whatever  is  its  point  of  departure  the  angiiisb  radiates  more  or 
less  widely  throughout  the  chest,  flashing  from  the  cardiac  area 
into  the  left,  pomeliuies  the  right  anr],  and  in  so)ne  fn^fn  into  both 
arms,  or  upward  into  the  side  of  the  neck  or  the  occiput,  or, 
instead,  downward  into  the  left  half  of  the  abdomen,  and  now  and 
then  even  to  the  thigh.  These  latter  lines  of  radiation  are,  how- 
ever, very  uncommon  as  compared  with  its  course  into  the  left 
shoulder  and  arm. 

Very  diverse  terms  are  employed  by  i>aficnts  in  attempts  to 
descrilie  their  agony.  It  is  spoken  of  as  crushing,  grinding,  tear- 
ing, eulting,  burning,  scahling,  or,  in  want  of  apjiropriate  ailjec- 
tives,  as  indescribable,  frightful,  and  the  like.  One  of  my  pa- 
tients, a  ladv  with  extreme  aortic  stenosis,  depicted  her  anguish  as 
"  a  feeling  as  if  my  chest  were  being  crushed  beneath  the  wheels 
of  a  passing  train." 

The  s(-iis:ition  of  pain  is  sometimes  lost  in  the  terrible  distress 
occasioned  by  the  sensation  of  the  chest  being  scpieezed  in  a  vise, 
or   of   the   walls   l)cing   forced   together   from    before   backward. 
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Balf Aiir  describee  it  as  if  the  beart  were  being  "  grasped  b; 

mailed  liaud." 

Then,  as  if  this  were  not  enough,  tlie  stensation  of  impcmdinf; 
death  is  added,  to  complete  ihie  awful  sufferiag.  The  lady  jmt 
mentioned,  said  in  reply  to  a  query  upun  this  point:  "  Uh,  yml  of 
course  I  feci  e»  though  1  were  going  to  die,  but  I  have  lc«rn«d 
by  experience  that  1  do  not  die,  and  thiTcforv  1  no  longer  speak 
about  it.  1  always  UM^d  to  flcc-lnrc  that  I  kiirw  I  vraM  going  to 
die."  Nearly  all  autFerers  from  Hc^vere  angina  pectoris  agree  in 
the  assertion  that  no  other  pain  can  compare  with  the  awfulnvw 
of  iln  agony,  and  if  it  were  not  happily  of  short  duration,  life 
could  not  endura 

The  phj-siciau  is  not  often  a  witness  of  ibo  terrible  agony,  the 
ntlflok  being  over  before  he  arrive*,  or  his  attention  is  so  occupied 
in  c'fforts  for  the  patient's  relief  that  he  cannot  nolo  the  several 
features,  ^'evertheless,  from  such  ub#erv«tioii«  as  have  been  re- 
corded, we  possess  certain  facts  concerning  objective  B,>'niptoius. 
The  face  is  espreasivo  of  unH]M;akablc  agony;  it  is  anxious  and 
usually  pale,  and  bedcwL-d  with  jH^rspiration,  but  it  may  be  con- 
ge^ted.  The  patient  is  usually  motionless  during  the  height  of  the 
paroxysm,  yet  it  may  bo  ushered  in  and  teruiinated  by  restlessness. 
'Ilie  extremities  are  usually  C(dd,  and  the  pulse  i*  variable.  It  is 
sonieliniGB  stated  to  be  unchanged,  but  is  for  the  most  part  small 
and  tense. 

It  may  be  regular  or  irre^lar  and,  if  accelerated  in  the  be- 
ginning, is  likely  to'  become  slower  than  normal  before  the  oessa- 
tiuD  of  the  pain.  The  size  and  rate  uf  the  puW  have  givm  rise 
to  uitich  discu«iion,  but  the  concensus  of  opinion  seems  to  be  that 
it  is  small,  shaving  in  the  condition  of  spasiu,  and  that  its  rate  is 
slow,  indicating  vu^us  niimulaliun.  The  he-art  sounds  arc  usually 
dear,  but  feeble,  although  in  some  instances  a  systolic  apex-mur- 
mur has  been  audihle. 

As  ftln'ady  9late<i,  the  seizure  usually  subsides  suddenly,  leav- 
ing nothing  more  than  a  feeling  of  weakness  behind.  The  pain  in 
till'  upper  oxtn-iuitiw  may  bo  accoinjtanied  but  is  more  often 
followed  by  a  feeling  of  numbness,  even  hy  transient  paresis.  The 
lady  to  whom  reference  has  been  repeatedly  made,  said  her  left 
ami  wns  always  helpless  after  cessation  of  the  suffering. 

In  the  case  of  uty  agetl  female  patient,  already  mentioned  u 
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having  artoriosckrosiH,  ihi'  fiico  wns  flusheil  iluriiip  llii'  nttiiL'k, 
Ifid  rlic  i'(.'Hhiaiiiiri  of  imiii  was  fnllnvi'il  by  vntnitiiiK-  I  have  elated 
tlat  patit'iits  roiimiii  inotioulcfiB  during  the  iiurosyBiiis,  yet  I  have 
known  two  instaiicos,  Ixdli  men,  who  thought  they  obtained  some 
rclipf  liy  walking  gcnlly  ahont  (hp  room  while  the  pain  was  on. 
One  of  thc'iii  was  u  well-knnwn  Btlonicv.  in  whom  the  n('fro]>sy 
vcrilicd  llii-  diiigiiosis  of  coronary  ftcIiTosis  ami  fatty  d('|;i.-n- 
eration  nf  rhe  left  ventriele.  In  the  other  case  the  age  of  the 
jmlifnt,  tliL-  tliiL'kfnrd  pcriphrnil  arteries,  and  the  hiwtory  of  iho 
ntf.iii.'kN,  left,  no  ilonht  us  to  tht  nahin.'  of  iiis  angina.  Donylji.f 
Powell  statea  that  when  relief  is  prndnoed  by  (jniet  walking  it  lian 
seemed  to  him  to  indicate  a  fairl;?  Hound  state  of  the  heart-mwBcle. 
Tliis  may  he  so  in  «onie  bnt  not  fill  i-nsos.  Mr.  U..  the  Httiirney, 
waa  found  to  have  extensive  myocardial  degeneration,  and  lience 
some  other  explanation  is  needed  in  his  case.  In  my  otbor  pa- 
tient, the  gculleuiiin  was  imt  unly  alilf  In  endure  without  paiTi 
certain  pymnustin  and  hrealliinp  exercises  whieli  produced  great 
I)Orspiration,  hut  he  declared  that  he  felt  better  for  them.  That 
they  did  not  call  forth  liis  suffering  the  same  a^  did  walking 
again!!!  u  winil,  may  have  lieen  due  to  the  lowering  of  nrtorial  ten- 
sion which  they  induced. 

The  extremely  variahle  eonrne  of  the  nyilady  and  its  not  in- 
frequent termination  in  death  during  an  attack  an-  also  note- 
worthy features.  An  historic  instance  is  that  of  the  Ilev.  Dr. 
Chalmers,  who  is  tliought  to  have  ilied  during  u  jiiiroxyam  of 
angina,  since  he  was  found  dead  in  his  bed  with  a  Iwwl  beside 
liini  itilo  wliicli  he  bad  eiiiplieil  ih''  I'lmtentK  of  hi**  stomach.  I 
knew  a  T«iiriilar  iiisliim'e  of  an  idd  gi-ntleiiiMU  who,  after  having 
suffered  attacks  of  angins  pectoris  for  twenty  years,  waa  found 
lifelesK  in  hiw  bed  in  a  hotel  with  a  \vn.»li-l)ow]  resting  on  the  IhhI  in 
front  of  him  and  i-onlaining  vomited  matter.  I  knew  of  another 
elderly  gentleman  who,  while  in  iiltendance  upon  a  biM*n  fete,  was 
seized  with  a  paroxyT-ni  of  prierordinl  pain,  vomited,  and  inline- 
diately  died  before  aH^i^tanee  ei.uld  reaeh  him.  So  far  as  could 
be  aBcertained.  it  was  bis  lir-*t  nnd  only  iitlack. 

Before  leaving  this  stihject,  it  ahouUI  be  mentioned  that  Oaird- 
ner  has  described  whnt  he  calls  angina  xine  {lofore.  What  ho 
means  by  the  term  U  liest  desi-ribeil  in  In*  own  word*:  "  .Xpart 
from  what  has  been  variously  termed  cardiac  asthma,  dyspncea. 
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«■  ortliopiueil,  whi«h  in  niany  oaam  reoeiveR  it-t  oI(*»r  «x])lui]utiun 
from  the  asaooiateil  !itat(?8,  citbur  of  the  ixilmotiary  oirculalton 
or  of  the  luu^  bruiicbi,  uiid  pk-uni',  lut  duo!o«ecl  by  phyitical 
sigDfl,  lliorc  iit  oft^ii  »ii  element  nf  siibjot^tive  abaorma]  sensation 
present  in  cardiac  disoasfs,  wbich,  wbcu  it  is  not  lo«mlizod  through 
th«  coincidiTiw  of  ]iuin,  id  a  !»iK.'ciBlly  indefinable  itnd  iiido^rib- 
ablc  !M,-ti3at  ion,  abiuist  always  felt  to  bo  such  by  the  patient  him- 
self. I  make  this  r^^niark  dclibt-nitfly,  Jis  tb«  rcBult  of  oxpcrietuo, 
tind  well  kuowin;;  it  i»  linblu  to  hv  bn^mght  into  qu<>5lion  in  par- 
ticular inManeeii— that,  in  fact,  a  large  part  of  what  has  been  de- 
scrilwd  under  the  titles  given  at  the  eoiaiMt-nocnicnt  of  this  para- 
graph bus  bivii  inoslriotibly  eiinfoundwl  by  systematic  writers 
with  the  fiensation,  or  group  of  sensations,  to  which  I  refer. 

To  this  group  of  sc-iiH!ktions,  when  nut  distinctly  accompanied 
by  locjil  pain,  I  have,  in  vari'iun  inslamr^,  pvcn  llie  uaute  of 
anijina  sine  dolore,  recogniBing  tlit-reby  what  I  believe  to  be  its 
true  diagnostic  and  pathulugicjil  .-iignificanct!,  and  its  alliance  with 
the  painful  angina  of  llel)erilen;  the  pain  in  which,  however,  aa 
vn  have  iilrcady  seen,  is  an  cxcwidiiigly  variiihlf  ck-ment,  both  in 
degree  ami  in  kind." 

DiagnosiB. — Two  questions  present  themselves  for  answer 
in  ihe  iliatinosis  of  rliis  forniidabk  uoinplnint:  KirsI,  is  the  attack 
of  pain  nugiua  pectoris  (  and  sectmd,  what  is  the  [Mlhuluglfal  con- 
dition underlying  the  attack!  In  other  words,  is  the  parox%'am 
to  be  cks«ied  as  coronary  anginal  or  is  it  a  disorder  of  the  nerrous 
system  independent  of  any  cardiac  or  vascular  dispjise!  In  al- 
teuipting  to  answer  the  first  query,  one  should  keep  clearly  in 
mind  the  fact  that  all  prawirdial  or  siMralk'd  heart-pains  arc  not 
attacks  of  angina  pi-ctoris.  Many  of  these  pains  are  simple  inter- 
costal uciirulgias,  and  allhuugb  varioiisly  described  as  cnltiug, 
stabbing,  tearing,  shooting,  darting,  burning,  smarting,  or  only  as 
dull,  sore,  heavy,  and  the  like,  they  lack  two  features  eissential  to 
angina  peotor is— namely,  the  feeling  of  the  cheat  being  crushed, 
HUil  ihe  sense  of  the  near  presence  of  death. 

The  fact  that  [juin  is  felt  in  the  region  of  the  left  nipple  or 
that  it  radiates  from  that  ]>oinl  into  tbo  left  shoulder  and  arm  does 
not  warrant  the  conclusion  that  it  is  angina.  Indeed,  a  pain  that 
Ijikefl  its  i>oint  of  departure  at  llie  sternal  end  of  tlie  fourth  left 
interspace  or  in  the  fifth  left  interspace  below  tbo  breast,  whatever 


ANGINA    PKCTORIS  05$ 

be  it.H  (tiroi^-liiin  nf  nulmrinti,  i*  iimrp  Hkcly  to  be  an  intercontiit 

nL'iti'iili;!!!,  ^iiK'c  tlif  u^iiniziiif^  siiffcriiif?  meriliiii^  the  njiuie  angiua 
jH'i'lui-is  is  ijHPSt  fiv(iui.-ii(l_v  suljslicrmil.  .MuriMjver,  lii  eiiaes  uf  in- 
lert'ustal  neuralgia  there  are  iisuBlIy  well-dcrtined  tender  spots  cor- 
riwjH)iiiliug  to  iLe  ptiiiits  of  origin  of  the  pain.  Aiiollu-r  cliuracter- 
iatie  of  llif.ic  iiit(-rt.'usial  iiL'tiralgiji.t  is  their  eomiiij;  like  a  sudden 
stall  or  tliniaf,  aud  llieu  leaving  sis  iiiiiekl_V,  the  poinis  where  they 
iipjK'ured  Iffini;  mra  to  the  tonch.  When,  as  iu  Home  instmicCB,  the 
pain  ift  peruiauenl  nr  i.  I'riuliniioiiM,  with  cxaeerhiilioLS  ami  reinia- 
fiuiis,  tlif  very  length  of  llie  altaL'k  siauips  it  us  intereostal  neural- 
gia and  H(jt  angina  pcinoriH. 

Moreover,  these  jiainn  are  most  freiineiilly  met  with  in  anie- 
mie,  uenraathenie,  or  otherwise  neuri>tif  individuals,  or  yucli  aa 
preM'Ut  syrupUinis  vf  gjistrie  diwurder,  and  allhi.nigh  hy  no  meaua 
limited  to  the  female  aex,  fhev  are  ujore  freijueat  in  women  thati 
in  men,  and  geiRTally  iu  mieli  as  have  not  yet  reaehed  the  age  at 
whieli  vaseular  lii-geiu-raliiiris  art-  In  1r'  irxpeeted.  In  miif.1  eases 
attention  to  the  puiniH  just  mentiiuieil  i-ualdew  one  to  readily  differ- 
eutiule  intereostal  neuralgias  from  tho  true  heart-pain  of  angiua. 
It  ic  far  iithcrwifc.  huwcver,  willi  thi'we  ullaeks  of  prarordial  paiu 
which  display  the  features  uf  true  angiua  peetoris,  yel  whieli  in 
reality  du  not  lelung  to  that  class. 

in  other  words,  is  it  lieherdcn's  angiua  with  its  possibility  of 
sudden  death  i  or  is  tho  pain  a  pst-nilu-aiigiMa,  and  Leuee  not  of  the 
same  serious  import  (  The  answer  tii  ihese  ijneriea  is  to  be  found 
in  the  eonsi iteration  of  the  following  poiutu:  (1)  the  ago  aud  sex 
of  the  individual,  (2)  the  state  of  the  arteries  and  heart,  (3)  the 
intlneiiee  of  effort  in  evoking  a  jiarusysm. 

Attaekn  of  pneeordiul  pain  that  oeenr  in  young  persons,  no 
matter  huw  ehiscty  they  resendde  eun-uary  angiua,  are  presnnmbly 
symptomalie  of  irritation  iu  some  other  ergan  than  the  heart,  and 
if  sMi-h  altaeks  are  in  wonieii  the  pri-*iHnpri<iii  U  the  slnniger  that 
they  are  false  angina.  If,  on  the  contrary,  they  oeeur  at  an  age 
when  vasenlar  degeneratiun  is  eeinumn,  ihey  are  uiueh  more  likely 
tu  be  (if  the  grave  kind,  even  though  they  wciir  iu  fenuiles. 

The  deteirlion  of  stiff  arteries  or  of  signs  of  hearl-disoase  ts  iii 
favour  of  true  angina,  and  yet  i)ain  of  visceral  dislurhaueo  may 
oi-enr  in  women  past  forty  with  hypertrnpliied  hearts,  parlienlarly 
at  the  menopause  or  in  aueh  as  have  suffered  all  their  Ufe  from 
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oouHti  pill  ion  nnd  defcMiive  vliiiiiliation.  Tho  same  thiiif^  niav  U 
said  oi  yomg  persons  of  either  eex  wlio  long  before  tliev  mcb 
forty  lire  victims  nf  nortic  vulvular  discsse. 

ConspqiK'nlly  in  nil  surh  cancn  partinulnr  Attention  is  («  V 
paid  lo  the  iiillmiiw  of  pLytiii-al  exertion  over  tliy  nttacks  of  naiiu 
If  llie  inilinl  jmroxviiii]  itNik  plnrc  diiriiif;  iixercise,  if  t]K>  puin  it! 
aroiinrd  hv  a  Inirrird  walk  or  by  walking  after  n  nienl  of  iirainM 
ri  I'idd  ihiiiip  wind,  if  it  i-oiiijh-Im  iho  pntient  to  atop  in  his  trseks 
and  roiimin  ."Inndin^  until  it  pii;<s<'s  awny.  it  is  in  all  prolinbililr 
B  tnip  angina.  If.  on  the  other  hnnd.  the  person  is  able  to  non- 
Titiur-  his  wiilk,  if  hi-  sits  i>r  lii-s  down,  instead  of  standing,  linrinc 
ilie  aniH'  I'f  the  pain,  and  if  lie  is  restless,  nioHning,  and  tlirowinc 
himself  iibimt,  the  attack  is  probably  one  of  pseiulo-an^na  pec- 
tnrix. 

In  niaes  of  a  mixed  nature  ilesmlmi  by  Iluchard,  in  whieh 
eardiiK'  or  vancnbir  ili»('H«e  is  complicated  with  attacks  of  pain  of 
an  li>:it(ririil  iiiilnre,  llipre  is"  often  great  ditjienlty  of  diagntwi^ 
Tlii'ir  pi'iiise  mitiirc  can  imly  be  ilcterinined  by  noting  earefidlv 
til''  itilliii'tu-i-  of  i-lbii't  ill  pi'ovirking  Ibe  seizurm  and  by  the  diaoor* 
ory  I'f  llic  slijiniiitii  i>f  liy;tcrift. 

FnjiliiTitiiin-.  in  ntuniprin^  to  distinguish  the  false  from  the 
trni-  iiii;:iiiEi,  mii'  >liiMild  iii-vcr  fortrcl  Ihat  the  occurrenee  of  pain 
alone  y  not  siil)ii'i[<iii  for  ii  ini.-'tivonby  diagnoKi.4,  but  that  the 
Byiiiptoni-ciiiiiplcx  of  pain,  constriction  of  the  chest  and  n  sense  of 
iiiiprritliiiii  dinfh,  i"  i'>sriiliiil.  I'liin  is  tlie  paramount  aenaation, 
liiit  ill  lypiciil  cornmiry  angina  there  is  more  or  leas  blendine  of 
till'  ■illii'i-  luo,  Till  I'l-  !ii'c  dnnbtlc'jw  hordrriine  cases,  as  they  mar 
III'  I'ldlcit,  III  wliii'li  ii  is  iiiipim.iilile  to  n^sert  po^Jrively  the  real 
nultire  of  ilie  pain,  rspccially  in  elderly  well-to-do  nialea  with  stiff 
.-Lrfi'ricji.  yet  in  wIkuil  eonsliietinn  imd  ilie  feeling  of  overhanging 
ilcatli  lire  watilin^  or  nut  pr<in<pnncf'd.  If,  im  the  other  hand,  the 
patii'iil  is  y.iiMiir  anil  a  fi'Tiiale  and  the  twn  symptoms  just  men- 
tinned  lire  alrscnl,  (he  pain  may  ipiitc  snfely  be  set  do^Ti  aa  a  false 
angina  pectoris. 

Fiiiiilly,  (lie  putlinloirical  condition  nndcrlying  the  angina  is  to 
be  dcicrmiiH'd  *>  far  a»  possible.  Tliickcncd  arteries  in  a  pericon 
]mfl  fiiriy  and  sif;ns  of  sclerosis  uf  the  aorta  .tliould  l>e  carefully 
Boiiglit  for.  Ciirsclunann  has  pointed  out  that  the  elongation  and 
widening  of  the  areh  incident  lo  sclerotic  ebarigvs  may  be  recog- 
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niscd  by  cnrcfiil  study  of  the  cervical  arteries.    In  tlie  fossa  jiigii- 

lijris,  |iartii:iiljirly  iliiriufi  tlio  jk-I  of  swallow iiig,  iiiiiy  be  soon,  or, 
>rill  Ir'IIilt,  fi-lt  iIh'  iiulsiiliiiii  i.l'  llic  ti-iiiinvcrsc  imrlioii  of  (lie 
niirtii,  while  the  piilMalimi  of  the  gulH.'laviatis  is  situated  abnor- 
mally tiiitli  mil!  till'  eiLi-otide  art^h  iiniiHlii rally  forward  and  feel 
stiff  ami  [)crliu|i»  Mliglilly  irreiiuliir.  Thero  may  be  slij^hi  diiliiess 
at  rigbt  of  the  aternnio,  a])[)re(nable  only  upon  deep  percussion, 
and  the  second  aortic  tone  is  shnrp  and  ringing.  The  detection 
iif  iiieh  sifiTis  Would  s1r(i!i;.'Iy  support  ibc  eniielii^-ioii  that  ttie 
angina  was  due  to  coronary  degeneration,  and  was  therefore  moat 
firave. 

Musser  lias  reported  a  series  of  cases  in  which  there  wa»  typi- 
cal uiiginal  seizures  so  lonj;  as  the  left  ventricle  wa'^  hy]wrtrophied, 
yet  in  wliicb  willi  siipiTvention  nf  cliliiliilii>n  ihe  iittiicks  of  pain 
disapiMsared.  These  obaervationa  have  led  Musser  to  eonclnde  that 
ill  Some  cases  an;;inii  pectoris  is  due  to  increased  intracardiac 
blood-pressure.  In  all  .tiieh  instances  the  exai't  nature  of  iho 
underlying;  condition  cannot,  be  made  with  certainty,  and  one  must 
conlt-nt  himself  with  tlici  ditignoais  of  the  angina  anil  of  the  car- 
diac condition  withnut  attempting  to  do  more  than  sjwculate  on 
the  connection  between  the  two. 

Prognosis.  As  has  Ihcti  ropeatedly  staled,  there  is  always 
a  poHsibiliiy,  and,  accoriling  lo  lliicliiivd.  a  slrotig  prnbjibility  of 
Huddcu  death  in  a  paroxysm  of  anpina  pectoris.  Kven  if  the 
patient  does  not  miccumb  durinn  an  attack,  the  complaint  ii;  in- 
ciiraMe.  lie  shoiibl  be  advised,  therefore,  concerning  the  gravity 
of  his  iitTi-clinTi,  ami  hiw  inimcdiale  family  wlionld  be  warned  of 
the  likelihood  id'  n  fatal  terniiiiatlon.  How  Imig  a  jiutii^iit  ii 
likely  to  live,  subject  to  these  attacks,  is  a  matter  of  too  great 
uncertainly  for  an  expression  of  iijdnion  by  a  ]>riirlcnt  physician. 
It  is  always  well  to  n-assiiri-  Iht?  sufferer,  however,  by  tJie  state- 
ment that  patients  have  been  known  to  experience  the  symptom 
for  a  long  rerm  of  yearj".  and  that  its  severity  and  the  frequency  of 
its  occurrence  are  likely  to  be  nioilified  by  appropriate  medical 
troatineni  and  by  the  care  exercised  by  the  patient. 

Other  things  being  ecpial,  it  may  be  said  that  the  more  scrcro 
the  attacks  the  greater  the  danger  of  death.  Also,  the  more  easily 
the  ]»aroxysius  me  evoked,  the  mure  extensive  is  the  coronary  ob- 
struction, and  the  graver  the  complaint.  Increasing  frequency  of 
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recurrence  is  likewise  of  evil  import.  On  tlie  oontrarr,  the  prog- 
nosis in»v  be  HKJii  to  improve  in  proporiion  as  the  »(Uu;ks  beooina 
less  severe  and  the  intervals  between  them  lon^r. 

According  to  I'owvll's  aiuiunipTion,  pnr\'iouBl^'  mentioned,  the 
pnjfiiioKJ*  ohould  be  better  when  relief  is  afforded  by  iilow  walkinf;, 
but  the  oase  I  have  citod  of  the  altoniey  proves  the  contraiy. 
Moreover,  in  the  caso  of  my  other  patio^nt  hi«  condition  grew  stead- 
ily won*  ill  !*i)ite  of  bis  ability  to  endnre  ihe  exercises  to  whidi 
he  resorted  in  the  vnin  hojie  of  improving  bis  general  health,  ainoa 
his  attacks  of  pain  became  more  frequent  if  not  more  intense. 

Treatment. ^'nii.t  includes,  tir.it,  meaitiirea  addresMHl  to  tha 
relief  of  the  paroxysms,  and  second,  the  management  of  the  pa- 
tient's daily  jifw  during  the  inlcrvals  bctw«,-n  the  wizuroa,  with  a 
new  if  possible  to  lessening  their  frequency  and  severity.  The 
treatment  of  the  attacks  has  iilrcudy  been  considered  in  the  chap- 
ter dealing  with  myiLiCJirtliH]  <liHenttes  secondary  (o  n^ronary  sclc- 
TOEis,  but  may  be  again  discussed  at  this  time  at  somewhat  greater 
Imgth. 

Very  many  and  divers  remedies  have  been  nsed  either  jioIcIt 
to  relieve  the  pain,  or  to  strengthen  and  regidate  the  heart's  action, 
and  are  tlierefore  either  nn<>dyn<>8  or  ittimidnnt«.  Inhalationa 
of  chloroform  and  ether,  Hoffman's  anoflyne,  aromatic  spirits  of 
animoniu,  opiates,  ciirminutive  draughirt,  such  were  the  moasurea 
relied  upon  prior  to  the  discovery  and  introduction  by  RichardMn 
and  Lander  Dninton  of  nitrite  of  amyl.  Two  medicaments  which 
in  the  exjH'rien<.'e  of  the  jirofoRsioii  the  world  over  have  proved  of 
the  bigheat  value  in  controlling  the  attacks  of  angina  pectoris, 
snd  now  univcmally  employed,  are  the  nitrites  and  opitun.  The 
action  of  the  nitrite  of  -sodium  is  too  slow,  and  therefore  we  liave 
recourse  either  to  the  inhalation  of  a  few  drops  of  nitrite  of  amyl, 
or  to  a  minim  of  a  l-per-ocnt  solution  of  nitroglycerin  dropped  on 
the  tongue.  If  amyl  nitrite  is  preferred,  it  (ihonld  be  carried  about 
by  the  patient  in  the  form  of  nitrite-of-amyl  pearls,  containing 
8  to  5  minims  each  of  the  remedy.  Kept  in  this  way  the  drug 
docs  not  lose  strength.  So  !M>on  as  the  patient  perceives  hi»  pain 
a  pearl  is  to  be  cnished  in  the  handkerchief,  or  a  few  drops  from 
a  vial  may  be  poured  thereon  and  the  fumes  inhaled,  or  the  suf- 
ferer may  breathe  them  directly  from  the  viaL  The  action  of 
the  remedy  is  usually  very  prompt,  rarely  failing  to  afford  relief. 
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There  is  nt<ual1;  no  (Inngor  iilli^-nding  its  usej  at  the  most,  only  a 
(lull  hcadaclic  is  ^trcHhicotl,  If  iiitroglyctrin  ha  pi'oferrod,  it  is 
iiiojit  <'i.nivfnicnlly  iiiid  usually  administered  in  the  form  of  « 
tablet  triturate  containing  1  mtniiu  of  u  l-]ier-cent  sgliition.  If 
the  tablet  is  dissolved  on  the  tongue  inslend  of  boinij  swallowed,  ita 
efTwt  i»  mure  prumptly  luihiceJ.  Tliis  is  esjieeially  titc  ease  if 
llie  oocaHion  for  its  nse  is  soon  after  the  l.ukirig  of  fouil.  The 
remedy  can  also  lie  droppod  on  the  tongiie  or  taken  in  a  swallow  of 
wiitiT  wlii-ii  tlic  sdlulioTi  is  preffrred,  lint  tliis  tucIIioiI  is  noi.  only 
lesa  eonvenient,  Imt  it.  TieeeMsit.ati.-s  liie  less  nf  valiialile  lime,  when 
noeonds  of  iifjony  seem  like  hours  to  the  sufferer. 

Aliatcineiit  or  ei'sstiticn  of  the  iittufk  peTicnilly  tnVe«  plnop  in 
a  few  soeonds;  but  shoulil  this  not  be  the  ease  a  second  or  even  a 
third  liiblet  itiiiy  he  eiriployed  at  intervals  of  two  or  three  minutcHt. 
Spe<'ial  indienliona  for  one  or  another  of  these  remedies  are  found 
in  piillor  iif  the  eounleniiTiee  and  a  small  and  lense  pulse,  whether 
slow  iir  ac-eclcniled,  regular  or  irregular,  and  iutermiltent  or  not, 
and  in  other  sipw  of  arterial  sjHasni.  The  nitrites  are  essentially 
VHso-diUtors.  and  slimidate  the  heart  only  indirectly  throuf^h  their 
dilatiufT  iiiliiieiiee  uri  the  arleriiiles.  Through  their  action,  the 
wiry,  and  it.  may  he  .-ilow,  [inl.-*  grows  sufier,  fnlh-r,  iitid  more 
rapid,  while  at  the  same  time  there  may  be  folt  some  conairiction 
of  llie  ihniut  and  tt-nsi-  "r  throlihiiig  heailaeh'-,  "vuiptonis  whicli 
to  the  patient  are  of  small  nioiuent  in  coiupariaon  with  the  relief 
from  his  frightful  ngony. 

7t  has  generally  been  my  observation  that  in  elderly  individ- 
uals with  selerosiB  of  llic  lemporal.  and  presumahly  therefore  of 
the  ccreliral  ard-ries,  lln'  head  syiiipl'niis  iH'i-ii«ii>nfi|  bv  the  iiilrilM 
are  far  lesa  pronounced  than  in  younger  i>ersona  whose  vessels  are 
less  stiff,  and  hcuee  more  responsive  to  the  aetion  of  the  drug. 
Whou  phenomenii  of  vaseuhir  spitsin  are  abwiil  or  when  relief  does 
not  promptly  follow  the  uao  of  the  nitrites,  reeourso  would  better 
he  had  to  opium  in  some  form.  A  method  of  ailministration  that 
yi(ddfl  speeily  re.siilts  \x  indicated,  and  therefore  it  is  beat  to  give 
morphine  hypoderiniealty  and  in  a  dose  that  will  aittiice  without 
repetition — e.  g.,  \  or  even  i  of  ei  grain. 

'i'be  lady  to  wIhitu  referenei-  haa  l>een  repeatedly  made  was 
compelled  to  resort  to  both  nitroglycerin  and  morphine,  and  in 
addition  fnnjuciitty  took  u  teuapoonful  of  sulphuric  ether  in  awoct- 
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eiiod  ice-water.  Relief  was  not  obtainrJ  itiilil  xmAfir  tWir  eom- 
bined  efft-ct  llio  pulse  becauie  full  mid  boimding.  and  iho  skin,  pre- 
viously cold  and  per-piriiifE:,  grew  flushed  and  wann.  In  her  UM 
there  was  BXtrt-inc  aortic  atenosiB  willi,  it  may  W,  coronary  scle- 
rosis, and  »  more  decided  stimulation  of  the  heart  was  required 
than  WHS  indirectly  ocvasioned  by  nitroglyeeriii.  Under  the  influ- 
ence of  the  ether,  cardiac  eontraetions  are  both  invigorated  and 
quickoni'd.  .*o  that  the  eoroniiries  previously  dilated  by  nitroglyc- 
erin receive  a  more  ail«niate  supply  of  blood. 

In  eoinpnrfltively  mild  eases  relief  may  sometimes  be  obtained 
by  tlie  administration  of  diffusible  stimulants,  as  aromatic  spirits 
of  ammonia,  Itoffman's  anodyne,  camphor,  whisky,  or  brandy, 
and  tlicir  effect  is  huBtcncd  by  being  taken  in  hot  water.  Elixir 
of  valerianate  of  ammonia  in  tensfHmnful  doses  is  a  particularly 
eligible  prpparation,  and  admirably  meets  the  indications  when 
rapid  stimulation  is  required.  Any  one  of  these  remedies  may 
be  udminislered  directly  following  the  nitroglycerin  and  will 
sometimes  obviate  the  necessity  for  morphine,  *  consideration  of 
some  importance  in  elderly  individuals  who,  as  well  known,  are 
itometimes  peculiarly  sensitive  to  tliis  drug. 

lu  nocturnal  attneks,  which  are  apt  to  he  severe  and  prolonged, 
it  is  often  well  to  supplement  the  action  of  medicinal  agents  by 
the  application  of  hot  bottles  to  the  i^xt.remities  or  by  heat  to  the 
priecordiutii,  the  epigastrium,  or  between  the  shouldera.  There  is 
no  indication  during  an  attack  for  the  use  of  digitalis  and  strych- 
nine, for  not  only  is  their  action  too  slow,  but  when  arterial  spasm 
is  responsible  for  the  paroxysm  the  former  will  do  harm.  Aco- 
nite and  veratrum  viride  should  never  be  employed  at  such  a  time. 

During  the  iutfirvals  lietwecn  nldicks  the  daily  lift-  of  the  pa- 
tient should  be  so  regulated  as  to  minimize  if  possible  both  the  frw- 
queiiey  and  severity  of  his  seizures.  Tf  the  complaint  has  existed 
for  some  time  the  sufferer  is  likely  to  have  Ipamod  by  experience 
that  moderation  in  the  matter  of  exercise  is  absolutely  indispensa- 
ble to  immunity  from  bis  attacks,  Nevertljclew  it  may  be  well 
to  caution  him  against  undue  exposure  during  cold  and  inclement 
weather,  or  going  about  insufficiently  clad,  against  carrying  heavy 
Laud  baggage  or  parcels,  against  attempting  to  walk  soon  after  a 
meal,  hurrying  to  catch  «  train  or  street  car,  etc  He  should  be 
explicitly  instructed  to  make  use  of  «urfa«c  transportation  in  pref- 
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cpenco  lo  elevntod  romls,  wliich  hnv«  to  bo  roiiclipd  by  long  flights 
of  st.iiirs,  fiiiii'c  llic-  iiit'linatiuii  to  liasten  Up  the-  hiftt  fi-w  Ktcjis  113 
ihc  Iniiii  i^  hi-iinl  iijipriDirliiti^'  U  nlniuHJ.  irn.-»ietilil<.',  niid  such  n 
Kjuii'l  iiiiiv  j'l-ccipitate  an  nttaclc.  I'atienttt  gliould  aUo  W  in- 
slriii'tfil  ctjni-'t'riiiiip  tli<'  hiinnfiilnesM  (if  iiiiiiiniiorat(^  wiiiiis,  tils  n£ 
piiKcion.  ovori'iitiiif;,  tliu  Mm  fri-n  iii>liil(;i-ii(r  in  tolmwu  and  alco- 
holii-  HtiiiiiihiiJl!i,  i)f  befiuning  ext^seively  faligiicil,  off. 

Tiic  haniU  and  feet  should  be  kept  warmly  covered,  and  it  ia 
(ifti'ii  well  fi>r  tlicsu  piilii'iils  tii  -wi-nr  it  »'bcst-pnitfrt<ir  tnilh  front 
mirl  liack.  Till)?'!-  wbii  cau  jifFnnl  T"  piiss  ihc-  iurleiiient  seasons  iQ 
a  warm,  otjiiiibh'  Hiniate  sbmild  lie  advised  lo  do  so,  since  tbcy 
can  there  take  tmtduor  excreisr  wilboul  fear  of  oncountoping  cold 
ivind^  and  of  cnntrarliMg  attackn  of  Iii-niiebilis. 

SiitTerci's  from  coronary  angina  have  liid)itiially  bigli  and  mia- 
tained  arterial  tension,  and  as  it  ia  sudden  and  unexpected  aug- 
nn-jitiilion  r.f  ibis  li'iisi'iri  wbicb  ofl'-n  pn-eipitatcw  11  paroxysm,  it 
is  essential  thai  tlieir  blooil-prcsrtiiri'  lie  lowered.  This  can  usually 
bf  HW'oiuplinlied,  in  H  measure  at  least,  hy  revision  of  the  dietary 
— (hat  iis  Iiy  (be  re.tlrii-lioii,  or  in  soirie  inslanee.-i  by  the  cxeln.tion, 
of  iiiciits  and  ibe  siilistitutinn  of  a  largely  vegelahle  dietary. 

Hiiiiipf.  of  Hamburg,  inrerdiels  the  use  of  foods  rieli  in  lime- 
saltn.  a«  egg*,  milk,  cheese,  spinaeh.  etc.  TheoreticHlIy,  micli  a 
reslrii-lion  is  called  for  wlu-u  iln-ve  is  arteriosclerosis,  hnt  practi- 
cally, it  will  he  found  ditlii.'ull  to  adc(]natcly  nourish  the  patient 
if  all  foods  rich  in  phosphates  as  well  «»  meats  are  excluded, 
riirthermore,  a  too  restricted  ilit'tary  grows  nionotonoiia  and  leads 
to  anorexia  and  ferhle  iliirestion. 

'I'lic  priiii'ipli-s  laid  ilnwn  for  llie  didary  of  cases  of  myocar- 
dial degeiiei-alioii  ari'  '■i]nidly  applicable  to  these  patients,  and 
therefore  the  reailer  is  refcrreil  ro  thai  I'bnptcr  for  di'tflils.  Should 
ar'crial  tension  be  not  sullieiciitly  reduced  by  regidation  of  thu 
diet,  then  attempts  must  be  iitade  to  aeroniplish  this  in  other  way*. 
To  this  cTid  appropriate  doses  of  nitroglycerin  may  lie  given  every 
two  cir  ibn-e  hours  during  ibe  day.  or  moderate  doaee  of  an  iodlda 
salt,  three  times  daily,  may  Hccmnjilish  ibc  result.     That  sneli  is 

ll ITcct  (if  iodine  iiiiernally  is  generally  held,  and  yet  KomlK-rg 

asserts  that  both  clinical  oliservafion  and  experiment  show  this 
not  to  be  the  ease.  In  snuic  case''  it  nuiy  not  be  necessary  to  give 
nitroglycerin  daily,  but  only  on  those  days  when  the  patient  finds 
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witlkiii^  pBrtieulnrl;^  dilliriill,  or  there  is  a  rav  easterlv  viii  1 
liiivt-  knoviii  sinking  amelioration  of  the  patient**  cnndition  bO* 
rfKululion  of  iIm-  iliot,  logftliur  with  tho  prolonged  use  of  m» 
plvccriii  mill  iixliilp  of  soiln.  M«>ii  uddioti-d  to  the  uiic  of  ti<Mai 
ehoiiM  In'  iiifortiKfl  of  iin  Ijuiiefiil  effocts  and  advised  to  iihui* 
thi^  linbil  tiltit^thcr.  If  thia  is  not  acceded  to,  then  the  tmna 
itiuv  1m'  ('I'liijtroiiiiscd  bv  thf  ptticiit'x  lM>iit^  allowed  la  awk* 
only  inild  iloiin*iif  cipirt.  This  will  sometimes  affuct  q  mttoi 
The  Tuliacco  lialiit  in  those  who  have  been  accustomed  to  d»««« 
Il;ivitTui)<. 

Ill  L-itfva  tliiit  liitvi'  U-jTiin  to  inanifeat  cardiac  insiiffi«n«WT  « 
ill  wliiili  iiliiioniijillv  liigb  bloo*!- pressure  threaU-ns  (o  mmo  o*"«" 
jMiwvr  llio  lii'iirl,  «rii'iii])ti'  must  Ik-  made  lo  restore  cardiac  stnoftli 
•  •r  HI  li'ii^T  I>i  -■'Iiiv  ii5  further  decline.  To  this  end  reeourseitiavb« 
hull  lo  llic  iiBiiiil  linirl-toiiio!*,  Strophaiithiis  appears  to  me  pret«- 
iibb'  Ti>  ilif;iliiH!'  bv  roiwon  i.f  it«  inferior  conetrioting  effect  on  tiw 
iirrtTiiili-s,  a  viriiu-  of  ihc  Jrnp  to  which  Frajier  orisinally  dittcie^ 
iirifiitiiHL  If  ilifiilalis  is  SL-lwri'd,  llicn  iia  vaso-constrietor  effect 
iiiii>t  lie  I'lTwl  by  thi-  iuilMos  or  iiitniglycerin.  Strvchnine  md 
Hr^cniiiii--'  Ill-ill  iire  also  nf  iK-nefit,  and  the  former  may  be  continued 
ill  tiK-ib  niii'  iliiM's  for  tunny  nioiilhs.  Strychnine  is  gcnersllv  be- 
liivi-il  to  niiM-  inil>i-ioii.-«ioii.  liiil  this  action  is  slight  and  not  to  be 
wfi^ihcil  In  tin-  luihmif  as  a;!iiin«t  its  value  as  a  heart-tonic. 

The  I'lii-  im-tlioii  (if  ti-cntiiu'ut  ihut  is  parliculnrlv  adapted  to 
tliis  cliitvi  -if  ]iiiti<-tirs  lit  ilii.4  time  are  the  so-called  resiatauce  exer 
fivt'c.  nnil  vi'iy  f:iv<nir;il>!i'  rf*iill<  liavo  liet-n  rcpoi-tod  from  th«ir 
fiii]>liiyiiK*iii   ill  ;iiit:iii;i  |ii'i'liii'is.     Theoretical  coiutidorations,  kod 
iiuli'i*>l  m-tual  cxiH'rli'm-o.  iiulicatc  thiit  benefit  is  also  likely  to  fol- 
Iiov  tlie  niri'fiij  use  nf  ihi-  :'oliiie  bath?  with  artificini  as  well  sa 
natural  walr-rs.     Xevevlhcli?s#,  the  lady  wlioee  case   has   been  w 
oftcTi  fitL'd  in  these  pa^e*  experienced  her  first  severe  paroxrsm 
of  iiiitriiiii  [leeiiiris  slioftly  after  licr  tirt*!  hath  at  Bad   Xauhctm 
Uimii   liiiviiig  lieeii  wlieeled  lo  liiT  liotel,  and  llien  i 
walk  slowly  from  lier  wlifcl-eliair  to  Ihc  elevator  OD 
apardiii'iit-i.     Siibwinicnl  Imth^,  liowever,  were  nc 
similar  ilisti'csufiil  elTect.     l.tflails  concerning  thi 
niont  nro  fnnnd  elspwliere.     (See  chapter  on  Tr 
kr  Disease  in  Uciieral.) 
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CHAPTKK    XXVI 

SYPHILIS  OF  THE  MYOCARDIUM-NEW  GROWTHS 
IN  THE  MYOCARDIUM- ATROPHY  OF  THE  HEART 
-SEGMENTATION  AND  FRAGMENTATION  OF  THE 
MYOCARDIUM 

I.  SVPnn.IS  OF  THE  MYOCAKDIUM 

Morbid  Anatomy. — The  most,  otminirm  nivocnrdial  muni- 
frfiliiliuii  I'f  sy]iliilitif  irift-rMnii  fimnisl-i  iu  fiilty  ik'ficiioraiion  of 
tlip  Ciii'iliin'  niiisi'lc.  Tliis  is  iiui  ilitTiTt-nt  in  iiiiv  way  frum  fatty 
dc'iiPiUTatinii  from  other  causes,  nnd  eo  i>i  not  repngnisablo  nxcept  in 
till*  pri'Sfnce  of  olher  cviili'iicpa  of  tlic  diiicasf.  Associated  with 
the  artci'inriclorosia  of  syjiliilis  U  a  dilTiisc  iiilnriililiiil  tiiyiicnrclili*, 
whicli  U  also  iiHiially  classed  as  a  luetic  lesitiii.  It  seems  prnhable, 
Iiiiwi'viT,  tliiii  ill  iiiiuiy  CHSCM  tlic  iiidiirution  is  due  to  the  presence 
of  tlic  iirUTiiil  ilisoftse,  ralhcc  than  to  the  dirocl  action  of  the 
syphilitic  poison, 

Gnrrinia  uf  Ihc  heart  is  very  rare,  anil  e*i<cciiilly  »o  in  the  eon- 
genital  fonn  of  the  affection.  The  pari  of  (ho  lieart  inoftt  com- 
monly affecleil  is  the  wall  of  the  K-ft  vcMtrielc.  Tho  glimmata 
appiar  HH  siifl  j;niyish  inasscs  sni'miindcil  hy  hypcrptastic  fibrou) 
tieeiie,  or  if  ohier,  as  dry  caseous  areati  of  a  yellowish  white  colour. 
Very  rarely  a  softening  gumma  may  ruplnrc  into  one  of  the  cavi- 
ties <if  the  heart. 

Etiology. — Syphilis  attacks  the  myocardium  only  in  the  ter- 
titry  period  of  tlic  disease,  and  a^ter  a  hijMe  of  five  or  ten  yean  or 
longer  fnllowinj;  Uic  inilinl  wire.  It  i.-i  not  eonfinoil  to  either  sex, 
bill  appvara  to  have  been  rather  more  frtN)uently  discovered  in 
mate*.  Ai  n-KOrds  rnre,  it  way  be  Mid  (o  bo  more  frequent  at  or 
Kfter  middle  lif'  I  for  the  reason  that  tlie  d)»- 

ease  in  gsDorall^' 
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Symptoms. — Not  onlv  ie  beart-e^-pbilis  a  comparatively  r«re 
affivtiurp,  Imviiij:  Iw-n  for  the  find  lime  detected  hy  Kicord,  but 
its  clinical  rcmgnilion  is  still  ^ess  frcipent  than  is  its  post-mortom 
discovery.  TbiH  is  due  to  tlic  fact  of  itu  poKsnwing  iiu  pntbogno- 
moiiicfcMturt-sasyet  reeogni!*ed.  Not  only  liave  patientts  in  whom 
this  myocardial  disense  has  been  discovered  after  death,  been 
known  to  exhibit  no  clinicul  cvidi-uoii  of  hi^urt-affectioii  during 
life,  inil  \vli(.*n  sydiplwiiis  were  present  they  were  found  on  analysis 
to  differ  in  nowise  from  those  dis])layed  by  persons  suffering  from 
other  non-B>,-philitic  forms  of  myocardiiil  dcp-ni-nition.  Most  ob- 
servers Agree  in  thit<  sinteiuenl  thai  the  eardtac  a<-tion  is  likely  to 
bo  disordered.  'Jliia  ia  generally  though  not  invariably  acoelcF^ 
ati'd,  and  some  uutburs,  us  Scmmolii,  lay  p^^at  strivi*  oil  arrhyth- 
mia and  aceeleratiou  of  the  pulse.  Another  s^Tnptom  that  baa 
hwn  noted  is  an  indescribable  pra'cordiul  distress  whieli  mny  or 
may  not  anioiinr  to  actual  paiu.  Philips  has  ejiUed  attention  to 
sngina-like  pain  as  having  Wn  present  in  one  or  two  cases  ob- 
served hy  him.  This  symptom  was  rcmiirkably  distressing  on  one 
occasion  in  a  professional  man,  who  snhseipiently  died  suddenly 
and  in  whom  Philips  found  syphilis  of  the  myocardium  at  tbo 
autopsy,  ('ardiac  dyspno'a  has  also  l>een  complained  of  hy  some 
patients,  but  there  was  nothing  about  the  difficulty  of  breathing 
that  was  in  anywise  pi'fuliiir. 

Upon  examination  of  the  patient  there  may  or  may  not  be 
cvidenci^  of  speeiiic  infection,  such  as  old  ecarti  on  the  skin  or 
mucous  nieiiihr«nes,  glandular  induration,  gummutu,  cte.,  ami  tbo 
arterial  system  may  or  may  not  furnish  evidence  of  selerosia. 
Physical  examination  of  the  heart  is  not  infritjucntly  negative, 
while  in  some  cases  there  are  signs  of  cardiac  disease.  When  these 
are  present,  they  nrc  apt  to  be  those  of  dilntution  with  feebleness 
or  altered  quality  of  the  sounds.  Murmurs  arc  not  present  as  a 
rule  unless  as  an  accidental  complication  or  due  to  the  diinlation — 
i.  e.,  f"  relative  insuQiciency  of  the  mitral  valves,  for  ojcample. 

Diagnosis. — tTnless  there  is  a  clear  history  of  previous 
syphilitic  infection  the  diagnosis  of  myocardial  syphilis  is  not  pos- 
sible with  certainty.  On  the  other  bamt,  even  with  such  a  history, 
one  is  not  always  justified  in  making  tbo  diagnosis  merely  because 
an  individual  of  middle  age  displays  cardiac  symptoms.  They 
may  be  due  to  changes  in  tlie  heart-muscle  incident  to  his  ago  uul 
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not  al  all  to  tiy|)Iiilis.     If  one  cannot  discover  sypliiliilpa  of  one  sort 

or  aiiothfr,  hv  -lumlil  uivc  ihc  piitif  lit  the  Ivciii'lit  of  tltp  doubt  until 
ihf  futility  »'f  I'll  "tlicr  iiii.)iii.'!«  (if  trfutnieiil  Ims  liini  pniVL-d.  Tho 
n)«»ocialion  of  syiiiptonis  and  si^s  of  myocardial  diseartc  willi  a 
Itislory  and  willi  clcnrly  dciiiuiislnilik'  lesions  of  tho  s|Tccrific  in- 
fK-tiiiri  render:*  llif  exislenre  nf  wyjihilis  of  tin-  lieiirt-WHll  very 
jirohaMe.  If  the  cardiucr  nianitVwtiiiiuiis  occur  in  an  individual 
not  yet  tifly  years  of  age  the  sufiposilion  is  greatly  strenpthencd, 
Very  often  tlie  diiifinosi.s  will  hiive  li'  Ih-  ileferred  until  llie  n-nuiis 
of  speeitii;  Ireiitiiient  Inive  heea  aaeeriuined.  Kxce|)t  liy  men  of 
wide  exju'rient'c  in  lhi»  partieidur  lint'  of  diseases  Ihc  diaf^nosin 
of  tliiH  cardiac,  affpction  nincit  ncccHaarily  bo  a  nintter  nf  ynertswork 
in  niO!it  instfLnces.  The  eliiiieal  ubMcnrily  eiivelopini;  this  affeetlon 
is  shnwii  liy  llie  reliilive  fn'ipieney  willi  wlni-li  il  is  fmnid  iil  tho 
autopsy  lis  compared  with  itw  liitm  rilnm  rccopiitioii. 

Prognosis. — -This  niiiy  he  mh  id  In  lie  good  provided  the  iliscaso 
19  n-co^iiisid  in  lime  to  instiliil.o  proper  irealmcnt.  In  niniiag- 
nortcd  cases  iho  pruKnoHs  in  bud,  Binee  they  are  likely  to  tenuinnto 
fatally.  Deatli  is  apt  In  he  Mirhlcii  inul  nncspedcd.  1  know  of  no 
sliili'^iicy  f.'idiig  to  slinw  !iow  tniif;  may  he  llie  diinitinn  of  the  dis- 
enwe,  hut  it  in  priduihiy  a  wrv  ehronie  iifTei-li-ni,  having  existed 
years,  it  uiny  be,  before  the  t'oiniiig  on  of  pardiap  svmptimia.  Tho 
rapidity  with  whi(di  licalb  is  likely  to  f(dlow  the  >levelopnicut  of 
tiyni|iIoni9  is  likewise  a  matter  of  indiviilual  ilitTerenee  ■lepending 
on  the  e.Ment  of  the  inyociirdial  ehiiiifje^  whicli  is  ilMclf  ii  matter 
wc  cannot  obtain  definile  knowlcclpp  uf  during  life.  If  the  heart 
Ih'  extensively  dihil'-d,  its  .-n'linri  yreatly  clistiirhi'd.  and  the  pa- 
tient's i*yiTipto[n:?  primoiini-ed,  the  projinnsis  i:^  grave,  ami  even 
i*[KH.dfio  treatment  is  not  likely  to  do  more  than  effect  a  partial 
reco\-ery. 

Treatment. — This,  it  needs  hardly  In*  itaieij,  i^  the  employ- 
meni  '<(  indide.-i.  with  or  withont  mereiiriaU,  as  the  physician  de- 
termines. Iioiiip  a  tertJHry  iiniiiifestalion,  reliance  i»  to  be  placed 
chiefly  un  the  iodides.  Ordinarily  i-iher  remedies  of  the  class  of 
tardiue  tonics  are  not  necess-ary.  But  hero  apain  the  niedieal  ad- 
viser must  decide,  Tbidr  eiiip]i»ynicnt  is  syin|itomarir,  and  digi- 
talis in  conjunction  with  the  specific  niedieaiion  may  he  of  service 
in  cases  in  which  the  aetinu  of  the  heart  it*  much  deninfred  and 
the  patient's  distrvstt  fmni  dyspnu'U   i»  coii.sideniblc     What  hm 


patitatt  •?;&*  c^SBil;  u  tWae,  *d  bag  i>  cardiac  ptnrer  is  de- 
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TTadtr  this  bead  ue  JaetaAwJ  Tarioas  tBMoan  and  parashae. 
Thej  uv  rmjv,  wtne  of  tke^  a*  paiasitct  WiQg  wwaaaJiu^y  m^ 
at>d  M><i«  fruca  ^nauiuta  jttM  cottwdered  paaae—  iMcfaBt  for  tfa 
faUtokif^  raib«rr  thao  the  i-liniciaii.  Tbcy  will  therefore  reeevn 
only  briff  meniioe  in  thb  work, 

TubcrrW  of  the  my'jrardiiuD  mar  be  ennmntered  as  miliarr 
DdduU^i  =raiiei¥il  ihnxi^b  the  heart-uitack,  or  still  more  rarely 
&»  caMoof  mxMc-«i.  The  mffrction  mar  abo  be  dccUml  ae  an  tntcr- 
«iitijl  myocapiiii^  whirb,  bowercr,  poescaees  no  distinctiTe  fea- 
tiif«, 

Pnra*iit-*  iin<i  cyji*  in  this  <itu«tion  are  Mill  more  infrequent 
an<l  ii-iia]K'  f«il  n,  ijti'liirc  'hi-ir  prc^nce  bv  <^iiLer  subjective  or 
iibjtnive  4i>-in[>ti:ini».  Thus  Knit|u::s,  in  the  Lancet  of  ISKti,  vol.  i, 
I^  i'-',  naruii-^  the  Instance  of  a  man  who  died  suddenly,  and 
ha't  nta  ]in-\'i'm^ly  uinnifc>l4'<t  fvidonce  of  cardiac  disease,  yet  in 
ibf  fvall  r.f  \vb*»e  ]<-ft  vvnirifle  a  hydatid  cyst  was  found  at  the 
nwni[»'y. 

Of  oilier  growths  in  the  tuyociirilium  canter  is  the  nwst  fre- 
i|n«iit.  iiii>)  ytt  ilii§  i?  uUxluti-ty  very  uncommon.  Lipoma  and 
filirumn  Iiuve  aUh  Urn  iiu-t  wiib.  Imt  iirc  »till  more  rart-.  Ma- 
Iif;iiiiiit  luiiioiti^  fKTur  in  either  tin-  priitiarv  or  secondary  form, 
but  iif  tbi*  two  the  latter  )»  tiiiich  llic  iiiore  fr(H]uent.  The  rarity 
<jf  I  III-  primary  fi-rm  nmy  !«■  jmljif-l  of  by  Oib!*iin's  staleDirnt  that 
ill  Jl,'.>.'il  Hnl>i[>si»  tiii-iilii>rii-ii  by  K.-rliler,  Taiichou,  and  Willigk 
tln-rc  WfTc  imly  :!1  iii.stniici.-s  of  heuH-winccr,  while  Petit  found 
but  T  ill  till-  litcniinri'. 

Fnnii  l!iiili'iibi'iiiii-r's  aiiuly«iH  of  4ii  cases  of  seconitarv  can- 
ti'T,  alwi  i-il''il  by  (jibfi'in,  it  iiiijienrs  ibitt  tbc  jirowih  oivurs  moat 
dftcii  as  iiinlti|ilc  nodule*  iciiitercd  throiij;hniit  the  myocardium, 
Hiiici-  It  wiif  limilcil  to  llip  wsll  of  iln-  |c-ft  vi-tiirii'lc  Init  seven  time*, 
to  tliiii  (if  (lie  rijrlil  vcuirii-lc  llircf  limes,  niirl  to  the  right  auricle 
twin-,  ll  limy  oeeiir  at.  iiiiy  aye,  even  in  infancy,  but  moat  often 
after  fi Tty  (ivi-.  iiiul  ih  more  fre(|iient  in  males. 

'I'lie  eliiiieal  iniiiiifestalifjii*  of  iiiywardJal  cancer  are  too  in* 
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definite  anil  unt'ortuiii  to  permit  un  mtra-vitam  tVnimion'is.  The 
liL'iirt  may  Ik-  iii-cmilar  umi  feelile  in  action,  may  furnish  percus- 
sion pvidpnce  of  dilatiiiion,  hut  in  such  lindings  there  is  nutbing 
to  distinguish  thwse  froiri  ordinary  a&see  of  myocardial  degen- 
iTiilion. 

The  prognosis  is  unfitvourable,  and  yet  for  the  most  part  life 
is  destroyed  in  (K'nunlury  uasvs  by  the  original  disease.  In  pri- 
mary henrt-cnnoer  the  tenure  of  life  will  deiwnd  Iwrgtily  upon  the 
seat  and  nature  of  the  tumour. 

Treulnienl  ia  of  fourse  purely  symptomiitic,  since  if  the  ac- 
tion of  the  heart  is  disordered  and  the  real  cause  of  the  disorder  is 
unsuspected  or  not,  physicians  find  themselves  limited  to  the 
administration  of  heart-ton  let). 

in.   ATHnPHV  OP  THE  HK.\RT 

By  atrophy  of  the  Iicart  is  meant  a  diminution  of  the  organ 
in  weight  and  size.  The  condition  may  Ijc  piirlial  or  general 
The  former  is  exempHtled  in  ihc  smallness  of  the  left  ventricle 
been  in  exlrprne  mitral  sleutisis. 

(jeneral  alropliy  may  he  the  result  of  age,  when  it  ia  spoken 
of  as  physiological,  or  the  effect  of  disease — i.  e.,  pathological. 
Contjenital  smalinvss  of  lite  heart  i*  sometimes  designated  as 
atrophy,  Iml.  as  jji-efcrred  by  Virchow,  should  he  properly 
termed  hypoplasia  of  the  liearl.  It  is  usually  associated  with  con- 
genital umiillties!'  of  the  gi.-nitnlia. 

Morbid  Anatomy. — Tlie  iitrophied  heart  is  of  n  brownish 
red  or  yellowi^li  c.il'uir,  often  firmer  tluin  normal,  sonietiities  ]\tc.- 
acnting  a  wrinkled  appeiiriincc,  owing  to  puckering  of  the  epicar* 
dinm  (like  a  withered  \ionr,  Kiehhoisi),  and  iH'nenth  the  iniero- 
seopo  the  individual  musck'^filires  are  seen  to  In?  diminished  in 
Bine,  their  transverse  striiitiou  oliscureil  and  stained  by  a  deposit 
of  brown  or  yellow  pigment  near  their  nuclei.  Adipoiw  tissue  is 
everywhere  absent, 

Etiologry. — Varimis  causes  of  general  eanliae  atrophy  are 
ennnieialeil,  but  those  most  often  and  powerfully  operntive  are 
conditions  which  induce  marnainus — i.  c.  pulmonary  phthisis, 
cancer,  dialif'tes,  iind  ehrrmie  suppuration,  ns  from  disease  of  a 
bone.  Thus  W.  Church  is  said  to  have  obtained  from  the  body  of 
D  woman  who  died  of  slow  i^larvation  in  consequence  of  pylorna 
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uliHtriicliinr4)y  (.'arcinonm  a  liCHrt  th»t  wciglicd  only  3^  oitnoes. 
Of  ITI  CTiM'n  of  i>liilii.-iii  analyzed  by  Quain  the  heart  vae  ttro- 
pliri'il  ill  .'1+.4  pLT  foiil,  wliilf  Eiiptl  ie  reiwrk-d  to  liavo  foiin<l 
Ciiriliuc  uli'uiiliy  in  uIhuiI  2.*  jK-r  pent  of  malea  who  died  of  the 
jiiiiiic  wiisliiin  tliacaac  between  the  Hges  of  twenty -eight  and  thirty. 
It  may  here  bo  stated  that,  uccunliriK  to  VVumlcrlich,  a  h««rt  is  to 
be  rciiJinli-il  u^  ii(rii|)liic(l  if  it  weighs  less  than  200  grammi^s. 

Symptoms. — Tlic  clinii'iil  manifestations  of  atrophy  of  ihc 
inyocai'dimii  arc  obwiircd  by  Ibnne  of  th«  general  eoniplaint,  but 
iiiiiy  he  said  to  hv  sm-li  H«  always  eharartpri/e  cardiae  iiuidcquscy 
— i.  p.,  rjijiiilily  anil  weakness  of  tljo  [ndse,  fet-bleness  of  cardiac 
inijuilH'  aini  si'iinils,  wiiliont.  however,  »ij;iii*  of  vnions  ^iiuiis  other 
than  slijrliT  u'di'nta.  As  a  matter  of  fact  this  (edema  is  due  to  mal- 
niirritinn  t\ith'T  lb;uL  lo  stasis. 

DiagnoBis. —  riic  dia;;iii>tiis  is  likewi.^e  obscured  by  the  ei^^ns 
iif  ilie  primary  disease.  It  rests  on  tlie  detenuination  by  ]»t(;iis- 
sion,  or  better  by  (be  tliiiiroseo|ie,  nf  iiiarkoil  dceren»e  in  the  size 
of  llie  hciirt,  toficiliL-r  willi  oviilrnce  of  prolonged  and  extreme 
ciiiacijiiii'ii. 

Prognosis. —  I'ln'  iirt>{:iiosis  is  tliat  of  the  general  cachexia, 
milt  y.'l  ;i  \i!i-li'il  licart  iu:iy  becunie  so  fer-hb-  n*  to  canse  death. 

Treatment. — '\'\if  IreaMncnt  i>-  ibat  of  the  primary  disorder, 
sinee  it  ean  do  bur  liirle  good  tu  odminister  heart-tonics. 

IV.  SKtJ.MKNT.'VTKiN   AXU   KlCAaMEXTATION  OP  THB 
MYOCAKDII'M 

The  jirecice  nalnre  of  this  eonilition  has  Wen,  and  still  is,  a 
miilter  i>f  fli>|Hite.  Opinimi  i^  still  nnsettb-d  iis  repnrds  itii  eniiaa- 
lioii.  ilie  liiiii'  of  its  oci'iirri'iiw,  wlieiher  priio-  to  or  during  the 
death  ttfrony.  and  eonse<iiiently  on  the  (pieslion  whether  or  not  it 
p( i«.-e.-^er.  any  jiraeiienl  eliriical  iiiipurtaneo.  Krnant  firat  de- 
scribed il  as  a  sefiiiiciitalioii  of  tliif  heart- miis(de  duo  to  chcutteal 
iiiul  niilrtlioniil  eiiiiiiye:'  and  asi^ipiied  to  it  definite  clinieal  fcn- 
tures.  llin  original  view  was  llnit  the  innscle-iibres  Ijocame  broken 
np.  si'friiieiili'il.  in  eniiseiinencc  of  snfli'iiiti;:  nf  the  cement  sub- 
staiii'i-  boldinj;  ihi-  ei-Hs  loijetliiT.  N'ariinis  b'r.-ricli  and  Oonnnn 
writers,  notably  Pi'zewoski  iiml  Kl.iti  and  Brnwicji,  confirtned 
lii-Tiant's  nliMTviilioiis  ami  ioilorsed  bis  views.  Others,  chiefly 
Ton  Iteeklingban.sen  iiriil   'IVdcselii,  iliscovereJ   disintegration   of 
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tlio  cardiac  niiii«rlf-iilirc»,  but  ilwlnrcil  it  was  due  to  rupture,  i.  e,, 

fnijcinciiliitiiiii  iif  tlif  ci'lU,  wliicli  iH-i'iirrw!  diiriiij:  llic-  ilcntli  Hgony 
in  t'oiisfijKciicc  ijf  u\-iii'aliiiiiiluliim  jiiiil  irref^iiliir  cniih'ac'tionw. 

Altliuiif^Ii  tiic_y  found  fi'iijriticiitutiini  in  nilicrwisc  nonnul 
hearts  nf  imlividim!^  who  liai]  di-od  siiddoiilv  liv  virdfiice  or  other- 
wise,  Btill  in  the  iiijijitrit_y  of  iiij-ljiiiws  it  was  in  licarts  that  showed 
ciironif  til)n)it«  and  futly  ehaiitr'',  "i"  the  frapiii'nliilinn  was  dirwov- 
frcd  in  jmtsous  wlio  had  siiffered  fruin  nnilc  iiifet-tifins  or  Ipsiona 
uf  ihi'  et'iilrul  ncrviius  system.  Indeed,  Tedewhi  ffniml  the  cnndl- 
li(.in  in  t^  \»-r  i'i*nl  nf  ^^lli  i-a.scs  <if  (h*alli  fn.ini  all  sorts  of  ciiiiscs. 
The  stateinciits  of  von  Reeklin^rliaiiaen  caused  lienaiit  to  modify 
his  view.t  simicwhat,  mid  in  1Sli4,  m  the  tirst  Freneh  Oonsress  for 
Intprniil  Mi-dicine,  he  lUwrihcd  the  process  as  duo  In  swelling, 
"giniintisni  "  uf  the  nincele-cell^  and  alteration  of  the  iiitereon- 
traelilc  ])lniinin  which  remier  tiip  cfUn  hrittli-  and  disposed  to 
fraetnre,  while  iit  tin-  wnnic  time  tlierc  i;*  i^iificiiini;  of  the  eeinent 
ihat  l<-adii  to  si'^itii'iiIiMioii.  Keiniiit  slill  hidd,  ihi'refiin-,  to  liis 
asficrtion  that  the  pnx-eita  constilnles  a  distinct  and  ri-eofnuBiddo 
cliniejil  enlitv. 

Siiiee  tliiil.  time  tho  snhjeet  lias  been  disenxsed  h_v  nnmeniiia 
ohsprvern,  chielly  in  Fraiiee  and  (irrniany.  Kiif:)ish  and  Anieri- 
eaii  writers  hiive  hud  liiilc  or  nothing  to  say  on  the  subject,  bt'- 
eiiijsr,  it  irmy  he,  uf  it?-  heinj;  still  mili  jiiilif'r,  iinil  as  yet  not  \h'- 
licvod  to  possess  praelieal  vahie  to  lh{'  eliiiicifin.  The  only  impor- 
tant tontrihutions  Ihiit  liuvc,  iw  far  us  1  know,  iipix-tired  in  (his 
eunnlry  nt.  this  prescnl  wriiinp,  are  by  Ludwif;  Ilc-ktoen  and  John 
Brnee  j\Iae< 'iilhitn.  The  former  imnle  ft  earefiil  study  of  a  hiffre 
iinmher  of  hearts  froiti  lower  iiriiinals,  both  small  and  large,  ami 
from  over  K'O  human  beings  tliat  had  clied  suddenly  as  a  remilt  of 
violenee,  or  slowly  or  snclderdy  in  eonseipienei'  of  ii  f;re;it  I'ariely 
of  nente  and  chronie  afferti-iTis,  some  of  them  ciises  of  either  in- 
dependent or  sii'ondary  heart-ilinease.  Ilekloen's  observation* 
ii^rced  with  those  of  writers  on  Ihe  Contineiil  as  respeelsi  Ihe  fri^ 
(jueney  with  whieh  dissoi'ialion  df  the  liearl-ninsclc  mvurs  in  both 
(lexes,  at  nil  ages,  in  nil  sorls  of  aenle  infi-elions  and  ehronic  dis- 
ooBCB  without  associated  eardinc  losiona  and  in  hearts  manifoat- 
ing  th(!  ordinary  myocardial  ^legonerations,  hypertrophy  and 
atrophy. 

Thue,  of  IflO  caeee  of  deaths  fi'oin  a  great  variety  of  causes 


C70  DISEASES  OB  THE  HRART 

and  ill  iiolh  sexes,  ho  found  Rogntpntation  in  65.78  per  cent,  wliilo 
in  10  instanoes  of  Iraumiitic  and  usuiill/  iiistnimin«)U8  dvath  the 
condition  was  present  in  idl.  Hcktoen  states  that  whenever  seg- 
mentation was  present  to  an^v  extent  there  was  also  more  or  loss 
fragmentation,  It  ih  Ids  opiidon  that  tiv-gniciktatioik  i*  duu  to  a 
disproiwrliyii  between  the  violenee  of  fibrillar  contractions  and 
tlie  eohesive  slren^jlli  nf  llie  eeiiicnt  sidistiincL',  and  thinks  that  in- 
triivilul  alleriilioii  <d  the  irniwh-eelli'  inuy  predi«]Jose  to  ouiiiont- 
wifleiiiiif;  and  eonseqiient  segmpnlalion;  it  is  not  imjwssible,  tlicre- 
Un\\  for  excessive  carditie  emit raeti una  during  excitement,  coitiu, 
I'Te.,  ti)  lead  to  sudden  death  ihroiish  Hcgiiientation  of  the  myocai^ 
diiiia. 

Tiie  s,\iiipt,(jins  iiltrihiited  hv  lleniint  to  disinte^ntien  of  the 
iiili?*ele-tilire-i  are  disrivilered  aetioii  and  feeble  apex-impidsp  of  llio 
liiinl,  Konic  incrcii^e  in  tlie  areii  nf  t-iirdiac  dnlnes»,  an  iincortniii 
nyftdlif  ninniiiir,  nnd  it  inav  lie  ulijjlil  u'dpina.  Theae  are,  how- 
ever, not  at  nil  peculiar  In  seirmented  hearts,  bnt  arc  obson-ed  in 
heart:*  tluil  luivc  niidiTuune  otliei-  fnnii!'  nf  deL'cnenition.  It  i« 
i-li'aiii;e,  Thi-refi-re,  iliai  Ifeiiaiit  and  liis  juipil.-;  slicmid  eimsider  tho 
priiee-is  Miisceiitible  of  elinicu!  recupnitinn.  I  shall  not  devote  more 
spuee  Ti'  il-i  ■■iiii^i'ler'aliiiii,  Imi.  iillnw  tlic  fullnwinj;  scntenciM,  tDk<>i) 
from  llektiteii's  ]in]]cr,  |.i  sum  Up  the  wlinle  matter.  "AD  the 
other  authors  re^rm'il  fienenil  and  fueul  scfimcntation  as  an  aoci- 
dcnlii!  or  swi'iidary  ]jlieiiomeiiim  iiceiirrijiy  in  tho  course  of 
iiifectiims  jiiiil  iTit.i.\iciiliiiii!i  in  cmiit'i-riiin  wllh  the  primary  wnd 
seniiiilai'v  le^iniis  nt'  ii-svKinlie  hearts.  iiikI  with  fjitid  tmumatisin. 
It  ennstitiitCB  an  episode  in  the  course  of  the  principal  affection. 
While  il  po.ises-.i-tf  an  Hiiatuniiciil  individiialiiy,  it  is  so  eommnn 
Tliiit  it  Wdiild  he  ditheiiit  ti.i  Miy  in  wliin  dii^eiise  it  wonld  stircdv 
be  ahsenl  lifter.  May.  the  twenticlli  year,  and  it  would  fflke  a  verv 
ionj;  time  to  enniiieniii'  all  (he  discaBes  in  which  it  has  been  found 
preseut."' 


CHAPTER    XXVII 

PEDUNCULATED    AND    BALL-THROMBI    OF  THE 

HEART 

Amoso  the  tummira  of  the  heart  may  be  included  those  rare 
forniii  till  lis  which  are  found  in  the  cardiac  cavities  and  arc  in 
reality  tliroitilii.  They  differ  from  cardiac  thrombosis  (marantic) 
in  tlic  fliniiiicity  of  their  (Icvolopniciit,  tlio  changes  they  undergo, 
and  in  tlieir  clinical  history,  since  they  do  not  give  rise  to  emboli. 
Like  vast-iilar  thrombi,  some  of  them  undergo  organization,  and 
when  iiltiichcd  to  the  inner  surface  of  Ihc  heart-wall  by  a  pedicle 
are  known  as  prdinicuhilcd  thrombi  or  true  polypi  of  the  heart. 

Others,  callcci  hiill-llironihi,  have  either  l>ecoine  detached  from 
tlieir  iK'dirle,  or  liaving  hcen  formed  by  the  deposition  of  suc- 
cessive layers  of  fihriu  upon  a  primary  nucleus,  and  unattached, 
roll  atxiut  free  in  llie  chamber  where  they  are  formed.  Both 
varieties  are  exceedingly  rare,  but  of  the  two,  ball-thrombi  Lave 
been  iimeh  less  frequently  encountered. 

At  the  Reunion  of  Russian  Physicians  at  St.  Petersburg  in 
1893,  in  honour  of  PirogotF,  Pawlowski  reported  a  ease  of  true 
heart  polypus  that  hail  come  umler  his  observation.  In  this  paper 
he  staled  lha(  llilr^('llt  rcsc'ari-h  in  the  literature  up  to  that  date 
had  euahh-d  him  to  culleel  only  2."i  cases,  including  his  own.  AVil- 
liani  Weleh,  however,  in  his  adniirahle  article  on  cardiac  throm- 
bosis in  Allbutt's  System  of  iledicine,  states  that  he  has  fimnd  8 
others  in  the  literature,  making  S-l  in  all.  Small  as  is  this  num- 
ber, that  <if  hnH-lhrciiilii  is  still  less.  Von  Zieinsseii,  in  the  re]inrt 
of  a  case  at  llie  Vienna  meeting  of  llie  rierman  Congress  for  In- 
ternal Medicine  in  T^!'0,  staled  that  he  had  been  able  to  colhict 
only  4  eases  beside-;  bis  own.  His  research  for  published  cases 
had  been  superfieial,  however,  for  Welch  mentions  4  cases,  with  a 
reference  to  a  fiflh,  that  had  been  reported  in  England  prior  even 
to  von  Recklinghausen's,  which  by  German  authors  was  consid- 
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crt?J  tbc  carlii'st  rocunk-d.  Since  vuii  Zieuii^^cti's  there  have  beeo 
orlicrii  rcjtorlcd,  wi  llml  ii{)  to  dnte  ihere  liaro  Ixvii  30  publiitlicd 
instntices  of  liall-rbronilii.  Some  of  these  1  hud  mygelf  discovered 
in  the  litiniturt-  iK-foro  I  hiid  the  jroiwl  forluiip  to  pcniso  Welch's 
articlf.  Tliu  oiliers  have  l>cen  tiikpii  fmra  Welch's  list.  The  en- 
tire number  will  be  fouud  ut  the  close  of  this  chapter. 

PdiiincuMrii  ihrninlii  may  he  fmiiiil  in  any  of  the  eardiac 
eaviiiea  exce|iiint;  ihe  rinht  ventriele,  although  by  far  most  fre- 
qneiuly  in  tin-  kfl  unricU'.  Twi-niy-five  wi-n-  in  this  cavity,  4  in 
thv  ri^lir  iinricle.  ami  a  like  nund)er  In  llic  left  ventricle.  The 
point  I'f  MtUii-haicnt  is  variuii!-.  althonph  ihc  inlerauriculur  swp 
mm  siriiH  to  he  the  nmsl  fniiiirur  si-ul  nf  ihe  JHilypi,  near  the 
foramen  ovale.  Of  Pmrlowski's  list  of  cases,  12  arose  from  the 
Ksiptitin.  5  iK'inj:  fmni  the  fii**ii  «>v«li?.  Two,  iiichidiiig  Paw- 
hiwski'--".  wen-  artiielii'd  lo  ihe  iMisrcrior  wall  of  the  left  auricle, 
'1  within  the  apiM-ndix.  nnd  1  ti>  the  mitral  valve.  In  the  other 
case*  ihe  pn'i'iw  piini  nf  iirttn'liiDenl  is  not  staled.  In  sine  and 
fiiriii  rlic  i"'I>]>i  differ,  heiiii;  tikeiicil  to  ii  ]M'ar,  a  small  heart,  a 
one.  II  liidli'i.  ;i  wiilmit,  iiad  n  lu-n*?  c^,  llie  average  compariawi 
heinfr  To  n  wiiliml. 

The  [■idiclc  U  gemTally  coiupat't  and  strong,  and  in  most 
eases  ilie  i"dy])  is  i-nvcriil  hy  »  thin  nieinhrnne  thonpht  lo  be  an 
ex1en--ion  "i  the  entliM-anlinm  I  ]':i\v1i>\v^ki ).  He  hIsii  staler  that, 
aewirdiiii:  l-i  WilkinM>n  Kinc.  -'iiiie  |i..lvpi  eonid  be  injectwl 
tlirmiL'h  till'  ■■•■niiiiirv  vi-imI',  wliih'  in  niher*  Ihis  did  not  succeed. 

In  r..iii f  rhi-  ri'i-'inied  ni-c^  the  inni"nrs  eonrained  calcarc4>us 

dcp<)ti(<i.  (itht-ri  were  eystic.  In  jill  in^^lanccs  of  tb^e  heart- 
Thmiidii  ilii'ie  i.-  di!M'a!*e,  ni-nnlly  niiirnwiiijr.  at  the  nnriciilo-vcn- 
(rieulstr  i-rifiif  or  ('■mu-  '>lher  cnnditinn,  as  dilatatiim.  that  has  Iwl 
In  i^ttiffnarii'ii  i-f  the  h1<'i>il  in  the  etirdiae  irjjvily  containing  the 
tiinionr.  In  Piiwh>\v^ki's  ease  there  was  mitral  stenosis  of  an 
estrenic  di-frre. 

Von  Zji-iiiT**(n  sTates  thnt  hill-fhronil'i  are  for  the  mo*t  part 
nf  the  size  of  a  walnut,  spherical,  rmnoth,  with  no  rounded  oop- 
ners.  jind  slicuvinc  no  trace  of  ii  pedicle.  In  his  ca^-e  the  mass  wa* 
lieautifnlly  round  and  snioi>th,  as  if  tnnied  hy  nnu'hincry.  and  ex- 
liihited  nnnicri.ns  Indeiitatimia  np<>n  its  snrfare.  The  tbroinhus 
was  firm,  and  upfin  hein^r  sliced  into  sections  showed  sncceaaivo 
layers  of  fibrin- format  ion.     In  the  centre  was  a  small  mass  that 
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had  evidently  served  aa  the  basis  mmii  wliicli  llin  fibrin  luiil  been 
di>|i>.)rtiti-il.  Uiiiii)in^  lip  tliriiit^b  Ibe  ibi'midxH  in  radiating;  lines 
t(^Wlll'd-^  tbt-  I'iri'Miiifi'i'i'ni'c  wore  dclii;itlir  tibrijiis  biiinls,  wbieb  tcr- 
minalud  each  in  a  dcprcasiim  on  the  surface,  and  appeiired  b^ 
lln'ir  nrjiJiTiiKiiM'PTi  and  cipiilnu-liiin  tn  Imvc  iHTiisinncd  the  iiin|icr- 
tii'ial  indfnlalii)n!i.  Thi-  milral  ciritiiv  was  iilsn  jin-ntlv  sfi-ini-iod  in 
Villi  Zii'iiisseii's  cMw.  It  may  Iw  remarked  in  ]ia»>injr  llial  in 
liis  |)iii)cr  Vim  Zicmswii  iiltmii'j!  tu  hid  liavinj:  had  Iwn  uibrr  cases 
iif  ]i('dnticnlali'd  bearl-llirtindd,  Iml  i'awlnvvski  dims  ii<il  include 
llicMi  in  bic  lislj  and  I  Iinvt-  U"!  dinfiiveri-il  where  they  were  jiub- 
lisbed. 

In  Wii'iil's  case  the  ball  mnastired  1 1  ineh  in  diameter,  was  of  a 
djirkred  i-idunr,  and  made  up  of  im  filter  wall  i  •>{  iin  iiicb  (hick, 
einnjKiscil  of  »  larp'  nnndii-r  i>f  iibrinons  biniii'ia-  and  I'lintaitilii); 
11  mass  iif  eiiaf;nljit(>il  Mnnd.  The  feature  in  thin  case,  cnnsidered 
by  Wi'ii'ii  lis  niii(|ii(',  was  llnit  "  inllii-n-al  In  ibe  wall  nf  lln-  aiiri- 
ch-.  near  (hr  mitral  valve,  was  a  linn,  i>val  lliriaidnis  nn  lln-  free 
aiirfaec  n(  wliieb  was  a  snperlicinl  eoneavily  wliidi  fnniu-il  a 
"  kind  i.f  siicket  fur  lln*  Iimse  hall  III  roll  Iti." 

In  iiiu-  iif  l.cfjy's  eases,  that  of  a  winiian  bniUfrhl  inlu  the  hna- 
pital  ileud,  Iwi)  liiiisc  balls  were  diseiivered  in  the  left  anriele.  In 
Osier's  seeiiiiil  case  W'eleh  stale*  that  an  uvidd  ibriimhus,  reseiii- 
hlini;  in  si/e  anil  shape  a  tliii-k  clic^innl.  wa^  I'niind  wilh  its 
smalliT  I'lid  sMi'kiiifr  in  ibc  mi"|crately  uarmwcd  fiinnelsha[icd 
iiiiTral  iiritif'C,  fnnn  wbieli  it  was  rcarlily  rcinnvcd.  "  At  nnc 
pitle  cif  ihe  rlironibiis  wan  an  irri-fnilar  rnnghcned  f^pnl  indiciilinji 
a  fonni-r  attai'limcni,  priibably  lit  ii  thri'inhns  in  llic  a]>p(-n<li\." 

Ill  Arnnhl's  ease  the  ball-lhruiiibiis  wiis  I'lastic,  as  if  eniiipused 
nf  Ihliil  incased  by  ii  thin  menibrane.  Al  nne  xjw*!  ibe  *iirfaCO 
was  rnn^-liened  and  i-f  a  speckh-d  ap|tearanc(-.  lis  if  at  lids  pninl.  it 
Iiad  iiiice  Ih'cii  in  euiilael  willi  the  wall,  while  einse  by  was  a 
ahiirt  tlii'i ■ad-like  pnilonpilimi  vvhicb  iniclit  have  served  as  its 
meiins  nf  allacbim-nt.  The  enilncanliilin  nf  the  auricle  was  snionlh 
and  nf  ni'rmal  appi'araiice.  The  ap|>i-niiix  was  tilled  hy  a  Ibroni- 
bns,  briikcn  down  at  its  ecnlre,  nnd  afliiclied  by  a  ribiinn  like  cs- 
Iremity  in  ihc  internal  nsjM'el  of  the  tip  nf  tlip  nppendis.  This 
mas>s  pr'ijiTied  iul-i  the  cavity  nf  ihe  auricle.  It.  is  rca^imublo  to 
infer,  ibcrcfnre,  llial  these  twn  thrniiilii  were  orifiiiially  one,  A 
aiiiall  fragineiil  liaving  become  dclaelied  nnd  iiltimalely  converted 
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into  the  ball.     The  mitral  orifice  was  the  scat  of  obstnicliTfl 

Ill  liotllcnliaohor'x  c-a»o  tliertt  waa  a  fimncl-«ihapecl  mitral  orh 
fipe  and  valvp  that  hardy  aJniittetl  tlit-  tip  of  on«  tiiiger.  In  the 
grcally  tlihitcil  tuirii.'li-  wviti  two  ihri-nihi,  oni?  it  hall  3.5  crnti- 
nietrefi  in  diameter,  round,  and  even  in  oontour,  of  a  browniah-itsl 
colour,  and  covi?rcd  with  fine  fibrous  thrwuif,  soft  and  clastio:  Ibc 
olhor  a  lung  ina^i>,  w)ii<-h  wan  attached  injside  tJie  appendix  by  a 
pedicle,  extended  into  the  aurielo. 

From  thu  very  meagre  dc^'riptioii  1  huvc  been  able  to  find  of 
StMige'a  ease,  it  ap|H'ai's  thut  a  thnrndni.-*  was  fonnd  frei*  in  the 
Ulterior  of  the  left  auricle,  which  thromhus  was  dcscriiwd  as  flat- 
toned  iabycplattflen).  The  mitral  valves  were  iiliglitly  insuffi- 
cient, and  there  was  evidence  of  old  aortic  vaUnilar  disease.  It 
may  he  qtiestioned,  therefore,  if  this  ca«c  can  l>c  properly  classi- 
fied with  von  Zii'iiiawirs  ami  the  other*,  siui.-e  rhoy  all  itliowed  more 
or  less  Rtenosifi  of  the  aurieulo-veutricular  ring,  and  vou  Zicniscien 
expressly  states  that  in  typieiil  inntaiices  oiilrnl  narrowing  is 
present. 

Ewart  and  Rolleston  have  described  a  cardiac  thrombus  which 
W119  <Iis(!overcd  ut  the  necropsy  iu  a  forty-lhrw-y ear-old  female. 
It  was  hour-glass  in  form,  attached  to  the  lower  back  part  of  the 
foramen  ovale,  and  projwtcd  through  the  uiilral  orifice  into  the 
eavity  of  the  left  ventricle,  but  mthout  iliseaxe  of  tlie  ring  or 
\'alve.  The  clot  was  old  at  lis  centre,  with  fresh  fibrin  de|K>sits  on 
its  nurfacc.  The  piitieni  had  had  sonii'  elicsl  trouble,  prolmbly 
pleuropneumonia,  in  Febniary,  1SU(>,  and  afterward  a  systolic 
apox-iuurmur  with  a  suup]dug  first  !*tnind;  xulwetpu-ully  n  pre- 
systolic hriiit  <lei'e]ii]»ed,  and  she  died  with  syniploiiis  of  failing 
circulation  from  mitral  fliscasc. 

This  inforesliug  case  appear.^  to  be  unique,  since  the  orifice 
was  m-t  luirrowed. 

Pathogenesis  and  Etiology. — Two  theriric*  arc  offered  to 
explain  the  formation  of  iic.diinrnhled  heart-ihromhi.  One  » 
that  they  arc  <lnc  to  iho  coagulation  of  hlwMi  in  the  dilated  cavity 
in  conseijuence  of  the  retardatimi  of  the  stream  iuciiK-nt  to  the 
obstmetioii  at  the  auriculo- ventricular  orifice.  To  this  must  also 
be  added,  according  to  von  Ri^cklinghaiiscn's  view  of  thrombosis 
in  general,  an  eddying  or  whirling  motion  of  the  blood.     These 
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ihroiiilii  1hH'i)iii(>  atLachoil  to  \\it-   wiill,  mid  milixoiiticiill^  iiink-rgn 
orgMiiixiilii'ii. 

'I'lii'  iillnT  i'Xi>liiriahiin  in  tlio  .hk-  mlvtiiiccil  \<\  liiMrovm,  iiml 
nffcjitnl  1j_v  linth  Wclcli  jiiid  Uiiinltorp  as  iipiiliciiWe  to  flomo  of  the 
fsnliiic  [xilvpi  at.  lount.  This  is  tliiit  tnip  iu-firt-jnilyjii  iirr-  llirmn- 
Imisi'.I  viirifc*  "f  tiniill  vciti«  iti  llir  iiirrnmriciiliir  sii-|iliiiii  or  n-^ult 
frimi  liii-iiiiiri'lirini'H  itjIci  ihi'  wi'jitiini.  Thin  vimv  in  l>iis<'il  mi  Boh- 
tvtKim'fl  rxiuiiiiiiilioii  of  two  8iu4i  poly])!,  diic  of  wliicli  lie  slmwcil  to 
!«■  II  tliniMiluisi-rl  viirix,  tlic  nflicr,  wliicli  lillci!  llic  rinli'  iiiirir-lp,  to 
bo  tlic  n-siilt  111'  li:i'iiii>rrliii;;i'  iiiln  tlic  wiill.  "  'riici'L-furt',"  says 
WclHi.  "  il  wdiilil  ii|i]H')ir  Miat  tlic  luitnn'  of  tlicw  furiiiiitnniii  ]»  not. 
alwavs  llif  Siiiiif."  Il  U  this  <l  1  ITiti'iht-  in  the  iintiii'(?  of  lionrt- 
I>iily|ii  wliii'li  [iii«  li'il  In  the  (livi'Diily  ••(  'ipitiiiin  crnifcmlnf!;  tlu-tr 
iirij;iti. 

Jfiill-lhromlil  arc  without  (hnilit  inic  heart -clots  which  may  have 
liccii  fiiniK'-l  Ly  llic  di'pnsitiini  nf  ^iuti-s.-ivc  hiycis  nf  filirJii  pr"b- 
alily  upon  a  ci'rilral  ijiiclcii.i  <>i'  iiialrix.  'I'lic  (|iii'nTi>)U  lliitt  ilix-s  lint 
npiwap  to  liiivc  Ir'cii  wttlcil  in  I'l-spi-cl  to  every  rc|inrtc(l  cast'  ia 

vvlii'llirT   llir'V   \vi-iv   fiii-iin-rl    IK  'Ir-t iH-lii'i I    iiiri4.ti><    iir   wri ri<'iiiilllv 
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of  oiw  or  the  oUier  aiiricu1o-v<>ntricu)ar  orifice,  pcncr*llj  the  IcfL 
'J'Uo  patieotfi  usually  suffer  tiiucli  fituii  <ly.4piHi'A,  i>rcn  wbik  at 
rest,  Uie  ciiffi«niUy  oflen  ns»uining  a  paroxysmal  or  asthmatic  type. 
Cuu^rli  ii*  pn^ciit  in  most  iiislaiict-s,  and  <>yitiuwi#  i*  n  iirttiroablv 
fealiirt'.  Tlierc-  is  scvciv  i.-<nif;iwlii.iii  of  nil  the  viswra,  twaiily  albu- 
minous iiriiio,  and  ttilonia  of  ilio  lower  extremities,  it  may  be  of 
tlio  MTiinH  ravitirs.  Tb<^  piilM-  may  or  may  not  l>c  acoclfrii1<><l.  but 
it  is  always  strikingly  small  ami  fwlile.  Imlred,  tJie  wanty  filling 
of  llii-  iirH^rinl  syslom  cvinoetl  by  the  pulsi*,  ami  the  oxaggeratod 
coii^stion  in  the  veins,  arc  fcatumii  r<i)nm«nlrd  on  liy  all  ohmrv- 
er*.  The  alimwi  total  obi  i  Krai  ion  of  ibc  pulse  is  far  in  exoesa  of 
what  iH  obsonrd  even  in  )iij>li  fp'adcs  of  mitral  stenosis.  In 
rhythm  the  imlw  i*  not  jK'culiar,  siinco  it  may  be  irn^itar,  inter- 
niit.loiit,  or  iinehaii(:wl, 

A  very  strikitif*  symptom,  which  von  Ziciiiiwn  lays  stress  upon 
an  bnviog  lH>f-n  pn-st-nt  in  nil  tUnv  of  lii>i  caAos,  wa»  (pingn-ne  of  a 
circurnscrilK'd  area  on  the  foot,  associatctl  with  <iilema  and  a  truly 
cadaveric  coMiiciw  nf  ibe  eslremilicri:  plii'noinena  due,  in  hi«  opin- 
ion, not  to  emiHilisin,  but  to  arteriui  thromljosis.  This  resnltB 
from  tlic  very  defleirnt  tilling  of  the  uorlic  syitlcm  and  sluggish 
flow  ill  the  arteries  of  tlic  lower  cslroiniliea. 

Iij  I'liwliiwski's  wise  tlic  ptittent.  ii  female  aged  forty-seven,  a 
school-teacher,  the  fatal  illnesa  lasted  five  weeks,  and  was  char- 
acterized by  an  iiitertnittenl  pyrexia,  which  iit  first  gave  rise  to 
the  diiigiiosia  of  typhoid.  Great  eireidatory  eiiiburraa«inenl  and 
a  mitnil  murmur  did  not  at  first  attract  attention,  and  indeed 
wore  variable,  particularly  (he  presystolic  murninr.  At  the  an- 
topsy  there  was  found  in  addition  to  the  i>olypus  and  mitrn)  ob- 
slnietion  a  :*pb'iiic  Itiininir  due  to  iiifareljt  in  its  eontre.  These 
were  broken  down  and  purulent,  and  probably  aocouiilixl  for  llic 
septic  fever. 

One  of  ITertz's  palient-S  a  wotnnn  <if  ibirly-nine,  wa»  admitted 
in  a  stale  of  advanced  eardiac  feeldenes.t  and  consequent  circula- 
tory embarra8sinent,  and  in  j*pile  of  treatment  died  at  the  end  of 
forty-eiglit  liours,  Arnold's  patient  was  a  servant-girl  of  twenty- 
throe  who  entered  tlic  liospitui  with  all  ap{>earances  of  »onie  bron- 
cliial  or  pneumonic  affection,  A  mirral  lesion  was  discovered. 
Dentil  took  place  four  weeks  after  admission. 

In  Proust's  case  the  patient  was  a  man  of  fifty-eight  who  was 
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ill  five  mmillis  willi  niosl  ilislrcesiiif;  fiyniptnms  of  pinliarnisspd 
cirfiiljiliiin,  1irciiHili's.-in'>s.  viTti;:ii.  ci-lii  swi-tils.  niiil  iilwciu-f  nf 
jmlsi'  lliiit  wi'H'  lli"ii;;li1  lo  (li'|n'iLil  u|iiiii  iiiilnil  liiwiisc  iiiid  sccnii- 
dary  tailiirc  of  i!ic  ri{;ht  vfutriclc.  Dcatli  wan  llic  result  of 
iisphyxiii.  'I'lic  ru'crii|isy  liisi'liwi-d  n  |m-cIiitic'iiIii1i-c!  tlin.itnluis  in 
tlii>  rijilit  iiiirirlu  ;}  im-lii-w  in  Ii-n-rtli  ami  iiti;ii-!ii'<l  li>  ilu-  sn'jitiiiii. 

It  is  thus  si-i.'ii  tliiit,  Ii'iwi'viT  frri'sit  niiiy  Ih.-  llic  iliiFL-rencoB  in 
tlie  (liiriitiipii  i>l'  tlic  svinplntiis,  ihvsr  nil  cvinn'  >i  siiniliirily  in  tho 
iiianifcrttaliuiiH  nf  vnlviilar  iilistnicti-iii  <>{  an  t-xtrviiK-  dcjiri'e. 

As  ri-pinU  ilu*  |t!iysi<'j[|  Hi;;nri.  iln-sf  njiiy  ln'  jsiiid  to  In-  lli-isc  uS 
u  .-"ti'minis  •'{  nil  iiiirirnlii-vcnlriciiliir  uriHcc,  imiiiilly  llir  left.  It 
must  !h'  ri'niiirkfil,  Iicwcvcr,  tliat  llio  I'luira'-ti'i'i^lii-  iin-sywtdlio 
niiiriTiiir  is  tml  iilwiiys  jin'si-iil.  Iii-lri'-l,  vojt  Zifinsiten  hIhIcs  tlnit 
afti-r  ihi'  llir'HiiliUH  liiiw  fnnncil  iiml  ln'j;iiii  rn  [iohIul'c  yyriiptiiiii.-", 
tlic  iliaiit(jIi(.'-|)rci;_YHl'ilii'  Tiiiiniiiir  wliidi  jiri'viimsly  cxistcil  may 
ilisn]i|ii'iir.  A  vi'i'y  '<ii;r,;:i'^li\'i-  I'liiiriicli-r  •<!  llic  rriiiniiiir  in  sucli 
a  uusp  is  il«  iiilcniiilli'in'y.  c-mniiij;  ami  paii}!,  innlibli'  Ujnni  one 
oxiiniiniilion  ninl  hIimiiI  :ii  iiiinTlu-r.  TIlis  niiwt  ilciicnil  in  sonio 
way  n|ii)n  llii'  iirc^^encr-  nf  tin-  niiiws,  at  one  time  ili<'  tliiw  being 
snIliriciLtly  fnn-ihli'  In  iicricratf  a  liriiil.  at  aimlliiT  hn}  laiiiriiiil 
anil  small  l>i  [>i*niiiii'<-  .MUKinnis  vilinilimis, 

Dia^uosia.  'riii>^  i-  niiviniiwly  a  inarii-r  of  grriil  dilficulty 
if  iiiil  i-(  ;ii'liial  iiii|)n>j.ilpilily.  Sii  far  as  I  i-aii  Ii-ani.  an  I'tilrii- 
vihiiii  ilia_i;mj^is  liiis  not  liccn  ri-runli'il.  Tin-  i-\i!>t>-m'e  of  llio 
throinlnis  nuiel  aUvay*  Ipc  m  mntlr-r  I'f  I'onjcfliirf  nilln-r  tlian  ccr- 
tliinty.  However,  if  in  ii  <'ase  "f  a)>]i!ircnl  niilraj  iliriease.  or 
inilfeil   of  ear'liair  feelOem'ss  fi'mn   any   I'llicr  eanKc,  llie   cniliar- 

rassnu'iit  in  llie  i-irviilatinn  Iir  i;reati-r  rliiin  seems  a inleil  for 

by  the  lesion  ilisr-nven-il.  if  lui-ali;^ii|  i;iim;r''m'  -if  llie  fii..l  iM'i'iira 
in  a  case  nf  niilnil  ilisi-asi-.  iiml  t-viilenrly  not  ilm-  to  arterinsc-lrro- 
sis  or  enii>olirtm,  an>l  la>(ly  if  a  jii'esy^liilii'  or  nilicr  tiiiii'iiiiii'  I'ontea 
ami  pofs  ill  nn  nnaceonntalilc  fasliruTi.  urn-  may  eiKertaiii  ilie  sna- 
])ieiim  of  n  lieatt-llironilms.  Ono  eannol  f['<ini  the^t!  <1ata  'lia^iosa 
it  with  certainly. 

Von  Ziemssen  eiin^iiltT!*  flin-e  comlitionti  imli»iiemii1ile  to  un 
inlra-rilam  fliiijinosis  of  an  anlo<lit!ionon-i  eanliiie  tliroinlnw;  (1) 
There  nuiPl  lie  iIji-  jiliy-ii<'al  siuns  i.f  a  rnllral  st'-nnsis,  sinee  lliis 
lesion  wns  ]ire^eiit  In  all  llie  ly|iii-iil  ea.nes  on  reeonl.  The  eviilenee 
of  this  valvular  defwt  uiuBt  have  Iwen  fwund  at  n  time  prior  to 
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the  fomialion  ot  tlie  thrombus,  however,  because  Ibc  murmur 
characteristic  of  sti-Dosi^  disappears  uftor  the  syinptoiiis  of  throm- 
bosis make  their  u]ii>enranocs.  (2)  Alanifestations  of  an  obatmc- 
tivc  lesion  of  the  left  heart  ar«  not  only  in<li8)N-iisabk-,  but  thoj 
must  lie  present  to  a  dcfpi'O  not  soon  in  simple  sleiiosis.  'Yheste 
are  orthopnn-aj  cyanosis,  coldness  of  the  extremities,  but,  above  all, 
extraordinary  smallntss  and  feebleness  of  the  arterial  cirtiilation 
as  cviiK-ini  by  ihe  piiiso.  (.1)  The  cireiunscribrd  pangrene  of  ihe 
foot  whicii  was  present  in  all  of  his  and  one  o{  Hertz's  eases. 
With  regard  to  this  symptom,  howe\'er,  llcdicnbjiclier  calls  atten- 
tion to  ihe  fact  of  its  absence  in  his  case,  although  expressly  atat> 
ing  that  had  the  patient's  life  bi-en  sufficiently  prolonp-d  he  be- 
liever it  woul<l  have  evenitially  resulted,  such  was  the  feeble- 
ness of  the  pulse. 

PrognosiB.^TIii.-'  U  abfuliitely  unfavourable,  sinpc  the  do- 
grt't'  ci  i.lwcructiun  to  the  eircnlation  is  incompatible  with  recov- 
ery of  the  patient  or  even  with  a  tok'r«bie  existence  after  symp- 
toms have  once  dwlarnl  themselves.  The  exact  mode  of  death  is 
a  matter  of  diseussion.  Hertz  tlioiifjht  the  liall-thronihna  acted  as 
a  biill-vftlvf  and  .weasioned  a  total  arrest  of  cirfiilatioti  by  bein^ 
driven  into  the  orifice  by  the  blood-current.  Von  Recklinghausen 
showed  this  to  Im"  unlikely,  owing  to  the  anatomical  character  of 
the  stenosed  opening.  This  is  apt  to  present  not  n  funnel-like  cav- 
ity into  which  the  ball  might  Ik-  pressed,  but  is  a  shallow  depres- 
sion of  a  transversely  elliptical  form  so  siiioitth  a»  to  favour  the 
mass  being  rolled  off  again  after  onee  resting  against  the  greatly 
contracted  mitral  o|>ening.  It  is  this  sii]i]Kiscd  action  present  in 
Osier's  case  which  has  led  to  the  appellation  of  "ball-valve" 
sometimes  given  to  the  condition.  Death  is  likely  to  supen"ene, 
therefore,  thnmgh  strangulation  or  in  conM<H|iieiice  of  cardiac  or 
general  asthenia,  or  ihrougli  some  of  the  immediato  causes  of 
dis-tolution,  such  as  occur  in  severe  valvular  disease,  or  by  reason 
of  complications  on  the  side  of  tlie  Inngs  find  general  system. 
The  fatal  rc-snlt  is  usually  preeedeii  by  a  longer  or  .^liorler  period 
of  suffering,  and  yet  in  Ilartoll's  ca»e  the  patient,  a  fanner  aged 
fifty-nine,  ate  breakfast  apparently  in  usual  health,  went  lo  the 
field  to  work,  and  was  found  dead  three  (juarters  of  an  hour  later. 

Treatment. — This  is  purely  symptomatic.  Xothing  can  be 
done  to  remove  the  tbrouibiis,  even  if  its  presence  can  be  diugnoa- 
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ticatcd.  Tho  associated  valve-lesion  will  cause  death  eventually, 
and  wo  can  do  no  more  tlian  ameliorate  the  patient's  distress. 
Indeed,  we  may  deem  ourselves  fortunate  if  we  can  accomplish 
this. 
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Tins  ti-i'iii  .'>i}>iiilii-:'  II  lniiis)>i)Ki[iiiii  I't'  llii'  lii'iii't  inrn  llic  rii^lit 
!^iili'  i>f  llic  llxit'ax.  This  i-<iii<liti<<ii  iiiuv  Ik-  i'iitii;i'i)itiil  or  lU'iiiiiri'il. 
Miisl  i'o[i;:ciiiiiil  liiwpltii'fiiH'iii-  "I*  ilii-  lu-url  ■uTtii'iiiiiiilly  in«t  with 
jiiw«css  intercut  rliirllv  (i\r  rlic  |>iillii>ln-;iT<t.  Tlic  I'l'^aii  inuy  bo 
Miiiiiiii-il  ill  ilif  ccrviciLl  i'cj;ii HI,  wiiliiii  tin-  iibilouiiiiiil  aivilj  or 
iil"iii  Mil*  ('xtcriiir  <<(  tin.-  flicst  (wtopiii  cnrtlis). 

("uMiKMTAI.   nKX'niuCAKIilA 

This  fi>i-iii  in  Hx'  iriiihl  t'r<'<|iir-iit  of  ill)  iliT<|ihK'<'iiii'iits  :iiiil  \»  UI 
c-liiiiral  lis  well  iin  iiulhiilii;:tcii]  liiK^rcKt,  iiiHi'tinii'Ii  jis  i)ii-  iih.vsi- 
ciaii  Tiiiiy  hi'  i-;illril  mi  l.i  ih-tiTiiiiiii'  whi-llii-r  Mii-  lli^|lIill■l■(ll^llI  Is 
{Ditliiilii^'ii-iil  Ml'  fKiniiitl  to  flu-  iiiiliviihiiil  cutu'oriicil,  iiml  iht-TL-riirc: 
ilcVdiil  i.f  ihirij^i'r.  hi  tinwt  iii:'tiiMi't's  llii"  sihiinniiiil  *ifiiiiliim  "f 
thi"  heart  is  assiwiiiti'i!  with  n';iii.t|iii»itiini  nl"  ihc  nihi-r  viwi'i'n,  ii 
I'Hiiililiiiii  w'hii'h  hiis  I'i'ccivi'il  tlir  iniiiic  xifiix  rinri  nnn  iiirt'isini. 
Thill   this  ir<  11"!  iiiviiriiihh-  hii<  hmi  iikMi-i-iI  h_v  l'rc-*chi'r. 

Till'  iliephu'C'l  hciirl  iiri-ii])ii-!*  ihi-  fame  n-hllivi'  jinsitinii  mi  iho 
rijilit  siilc  us  ii  (hii-w  iinniiiilly  jit  ihi-  h't'i.  wliih-  rhc  slnimifh  iiikI 
sjih^cii  iiii'  in  ihi-  i-i;:hl  iiiid  lln'  livi-r  in  iht-  k'fr  hy|>iu'hmi>li'iiiiii. 
The  |nitiiliiiii  iif  the  iiilcsliin's  !■*  al-n  ri'Vcp^cil,  so  thiil  ihi-  iTs;IUill 
lii's  in  ilii-  I'ifrht  iiisli-ail  nf  in  tlii'  ii-fi  Iliitc  fussii. 

Symptoms.— f  '/•iifr''i>iliil  i}-\iiruriii-tViii  (H'cti-imi^  no  »yiiii>- 
tuiiis  iiiih'>?i  ii  lie  iissodiilfil  wilh  nihrr  (-uriliiii'  aiiouialic^,  us  smiie- 
tiiiii'S  is  the  cnsc.  It  ii*  cftiti'd.  himfvcr.  thiil  [mlitiiis  willi  lhi» 
dis|)lacfiiiciu  of  llic  in'iirt  iiri-  njit  tn  ilci'i'Io|i  piiliiiriiniry  luhorcu- 
losis.  Aiii'ii|iiic  of  iliis  [icjssiliiiily  I  nvall  the  nxsv  of  fi  Jlics  A., 
whu  ii|i|>Iii-i)  In  rue  for  an  i-miiii  iiiiition  liciMiisr  slic  liiid  liiiil  her 
attention  iliri'i-U'il  In  tlir  I'ari  lliiit  her  heart  pul&atfil  upon  her 
right  sidL-,  uiid  sill'  di'siri'tl  lu  li-ani  if  i(  [wstn'ssod  rmy  special  iin- 
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]>ortanoo.  Examination  showpd  the  appx-ehoclt  was  in  thp 
riglit  iiitorspiici'.  iiUtut  1  inch  ini;i<lu  tliu  vvrticul  nipplo-liiic.  Car- 
diac (liitnetM  wan  uf  nurniul  extent,  nnd  iH'j^inniiig  n  fiiigiT's 
breadth  to  the  left  of  the  aternnni,  reached  nearly  to  the  right 
niuintlliirv  iiiiu.  Tht;  Leiirl-«iuiii<l*  wuro  of  nurniul  strength  uiid 
clearness,  and  were  situated  at  the  right  of  tlie  sternnm.  Fer- 
cumiun  uf  the  ahilonion  ifhtmt^d  gn^triu  t/inpanv  t)euvath  the  right 
costal  areh  and  hejiatie  diilnens  in  the  left  hyjim'thondrinni.  At 
that  time  the  patient  wu)>  in  |)erfeel  health  and  gnw  no  history  of 
tnlx'rctiliiitis  in  the  family.  Vet  before  two  years  had  elapsed  slie 
developed  pulmonary  tuberoiilosis,  to  whieli  iJie  sticciiiuk-d  about 
n  yi-iir  Inter. 

Diagnosis. — The  detection  of  the  doxtriKNirdia  de{H.-»di!  upon 
the  recognition  of  tlie  eardiae  impulse,  dulness,  and  »ound»  to  the 
riglit  of  tlie  median  Hnc  and  their  ahsenw  at  the  loft.  Its  conftpui- 
tal  nature  in  ^lumn  by  the  tran»{HtAition  of  the  alnloininal  visocra, 
whieh  can  scarcely  be  a  matter  of  dilfieulty  of  detenmnalion. 

ArqriUKD   DKXTROCAamA 

Morbid  Anatomy, — This  form  of  dextrocardia  msy  be 
complete,  the  heart  lyinp  entirely  within  the  right  half  of  the 
thorax,  or  it  may  1m-  parlial,  in  which  caac  tin-  orpin  is  situated 
mainly  but  not  wholly  to  the  right  of  the  median  line.  As  this 
transposition  of  the  heart  is  a  piithological  conditiou,  the  other 
viaeera  remain  w  their  customary  po!*iiion.  The  morbid  anatom- 
ical apiwaranepB  in  these  eases  are  f-mnd  chiefly  in  the  lunjp*  nnd 
their  invest  in;;  iiK-niliraues,  i»ince  the  heart  is  not  necessarily  tlie 
seat  of  any  other  disease  than  that  incident  to  tlie  lursion  uf  its 
suptM>rtfl. 

'I'he  organ  in  fixed  at  its  haw  by  the  gn/nt  vessels,  and  cannot 
become  displaced  in  either  direction  without  undergoing  more  or 
loss  rotation  u|K»n  its  long  sxis.  In  dextHK-ardia  there  niuHt  be 
twisting  uf  Ibe  arteries  and  veinn  at  its  base,  and  hence  authors 
have  speculated  on  the  direction  in  which  the  heart  niu.-<t  turn  to 
admit  of  (li^pUeement  1o  the  right.  Sibsou  maintained  that  Uie 
heart  rotates  in  snch  manner  a.s  to  hrinjr  the  left  %-entnclo  to  the 
front  and  the  right  chambers  to  the  rear,  while  von  Schrocttcr 
argiu'd  that  the  riglit  ventricle  turns  towanis  the  left  so  that  the 
left  ventricle  recedes  still  furlbor  into  the  background. 
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A  mruiicntV  reflpctinn  will  convince  one,  howevor,  that  the 
liirLTtiim  in  wliich  llif  In'iirt  mlittt'-a  i^  ili'lcrniiii(.'f]  l.iy  tlio  ilisplat-o- 
im'iil  1111(1  Uvi:*iiii}r  lit"  il»  ^niipiTt?  ur  liv  tlif  jioini  nf  alliu'Iiinctit  of 
adhcsioDB  and  the  angle  in  wliit-li  thcj-  pull.  In  ii  |)ai>cT  on  dex- 
tnK'iinlin,  i.Miilnliiiii-11  l.y  iiic  in  IRSS.  rliis  (mwtinn  wa*  fully  dis- 
ciistti'il,  iintl  1  iluTL-  rcpurlcil  2  oisi-s  which  ]ii'm'oct  com-lusively 
that  llif  liciirt  ni:iy  mtiilc  in  cillicr  <liiTctinn,  wo  thiil  bolli  Sihson 
anil  vijii  Sell  met  I  CI-  were  rinlii.  (  V«r  details  aw  Mwiicnl  Mows, 
ISS4-1SSS.) 

The  IwiNliiiy  iitiil  ^iriiiti  I"  MJiicIi  iht-  iiorlii  Jttnl  |ni]tiiniiary 
artery  arc  Kuhjcctcil  may  rxtirt  a  ilelriiiipntnl  cflfpct  on  the  heart. 
ThtiH  in  ilii-  cHw  iif  n  cliilil  winch  I  rc]Hirlc(l  the  jmrlii  wuh  fintnd 
const  rifted  by  tlic  mijiiTior  vrici  <-avii.  wliicli  whs  nirclclicd  lifjlilly 
lUTosH  it,  iind  till-  iiiirt'owiiif;  of  tin-  iinrta  lliiis  occaniuiicd  lia<l  led 
to  dilataiiiiii  of  ilip  k-fr  vciiIricU-.  It  is  posKiLlc.  thcrpforc,  for  this 
ahiiiirijiid  iiixl  const  niiiii'd  [losiiinri  of  tlic  lii'iirl  ici  Iciul  lo  itri 
liy[>i-rti'u]ihy  ami  dilaiatinii  and  to  couslriction  as  well  aa  &lii!tch- 
iiig  of  the  \arfx  vcssrls  at  ils  Imse. 

Etiology. — Tliis  is  fonml  in  |inllii)lof;iciil  |)r<ices«es  that  exert 
I'ilhci'  |pft->nn'  or  tniction  ii|"'n  the  lioai'l.  Tin'  former  is  bnjnjtlit 
aliout  tlironub  the  aci-iiniiiliilion  iti  ibc  left  i-lciiral  ciivily  of  air 
I  jirn'iMnolli(inix)  or  of  liipiiiU  (plcuritit  wirb  cfTuwiiiii  imd  enipy- 
cnial.  Willi  iln-  al'-ncption  or  artiliciii!  reiimvai  "f  the  exnda- 
lioii  tile  heart  usually  re1iirn»>  lo  'Mi^  iiortnal  niMiiitiun,  but 
the  forunition  of  |)Ieiiritic  Millii-sinii:'  iiiid  oblilcnilion  of  tht-  left 
Iileiira!  sac  uiny  eerve  to  niaintain  the  orj;iiM  in  its  jicqiiia-d  loca- 
tion. The  ]ires*iire  exertetl  nniv  bi-  «iil1lcieiil  lo  pnnh  Ihe  lii-art 
eutin-ly  bi-vorid  rlie  nu'diiin  lioi'.  mi  lliat  it.-*  apes  strikes  ihe  diest- 
wjill  outside  the  ri^bt  nuiiuilbivy  line,  and  Walshc  Kays  this  may 
lnk(-  |)bice  widiiii  tbirly-»ix  hoiir-i.  Onliniirily  the  orpin  is  not. 
Rii-aliy  iii.-.]ilaeed,  and  tin-  a|n-x  ioa\  ronie  to  lie  at  any  [tnint 
between  tin-  iniiUternal  Hue  ami  the  rit^lil  ni)>iile. 

Wiien  ilie  bearl  in  ilrtiwn  over  into  tin-  rij;iit  side,  it  is  tliriiugli 
tile  M-actiHii  esi'ried  hy  |dcuro-pcric;irdiiil  a<lliesions  acting;  in  fon- 
jliFii-tiriii  n-iib  more  or  le*s  eirrbusis  i<(  ihe  ri;;lil  lunj;.  This  was 
the  pause  in  nil  three  of  my  eases.  The  prJnniry  enuse  may  l»e  n 
trauma,  ur  tnl>eriid"«is  of  tlie  Innir  iriay  he  the  initial  eliolnpiea! 
factor.  Whak-ver  he  ibe  pre(lis]>osinf;  i-ansc.  ibe  idcinifie  adht^ 
sions  undergu  contraction  slowly,  and  a  considerable  lengtti  of 
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time  uiusl  vliipso  bi-foru  the-  ilt-xtrixiirdia  i»  coiiip?pt«<l.  In  tlii8 
eljUM  nf  cjisps,  iiwireover,  are  M-eii  the  mosit  cxtreiiie  examples  of 
cardiac  trans jMisit ion,  tlic  henrt  ai^uiiiing  a  iK-arly  hurtzouttil  pu«t* 
ticHi  in  its  now  sittintioii.  It  iips,  uf  course,  innlor  these  condi- 
tions, iniinodiatclv  beneath  the  anterior  chest^wal]  and  is  uncov- 
creil  liT  hirip. 

Symptoms. — 'Yhcsn  may  consist  of  those  phenomena  ordi- 
narily a»t>(x-iated  with  veiioiia  stasis — i.  e.,  cyanosiis  dysjina-a,  fL-o- 
blpncss  and  rapidily  of  tlic  {)ul»i-,  palpitaliou,  and  aft«r  a  lini« 
u^lcina,  wuiitiiicss  of  Hh^  urine,  anti  other  evidences  of  visceral 
congestion,  or  the  elinical  picture  may  bo  rather  that  of  the  pul- 
monary affwtion  with  or  without  Jtytnittonis  of  cardiac  insuffi- 
eieney.  Tlie  symjiloms  may  be  of  a  eevore  type  tbruughout,  but 
inorv  frequently  the  course  of  t}ic  discaso  is  ]>rotra<!tcd,  and  tJio 
ityinpluiiis  arc  mild,  ilc^K'Tiding  upon  the  natnre  of  the  associated 
piihnonary  affection.  In  a  word,  there  is  nothinj;  distincti^'v  of 
iho  eliiiiciil  history  of  these  ca«^t^  uiile»»  it  be  llicir  ehronidty. 

Diagnosis. — The  detection  of  the  fact  of  the  dextrocardia 
can  Imrdiy  \k--  a  mutter  of  difficulty,  particularly  in  caM'^i!  in  which  it 
is  associated  with  or  dciK'ndent  mwn  ehnmir  disease  of  the  right 
lung.  When  due  to  accumulation  of  air  or  liquid  in  the  left  pleu- 
ral eavily  with  ooiiiiR-nsafory  etnpbysi'tnn  of  the  rijjht  hiiijr.  the 
coniiilioti  may  escape  llie  detecriou  of  rhe  careless  oliaerver.  It  ia 
conceivable  also  that  uti  iiiieiirysm  puUating  low  down  and  to  the 
rifiht  of  iho  stemnin,  or  a  pulsating  enipyoma  l)otwecn  the  ster- 
niitti  aitil  ri^lit  nipple,  mighl  mii-lead  the  inexperienced  or  super- 
ficial examiner.  The  history  of  the  ease  and  (-areful  exploration 
of  the  chest  ought,  however,  to  protect  against  so  gross  an  eia^r. 

Insprrllon  unit  I'lil.piih'im.- — These  disclose  pulsation  in  the 
region  of  ihc  right  nipple  and  its  absence  in  its  usual  situation. 

I'ernixsliiii. — This  reveals  an  area  of  alisohite  ami  relative 
dulneas  to  the  right  of  tlie  stermim  having  the  eharact eristic  outf 
line  of  the  heart,  while  ii  similar  area  of  diilnens  in  absent  on  the 
left,  L'ulike  congenital  eases,  jH-rinission  discloses  gastric  tj-m- 
pany  and  hepatic  dulneea  in  their  normal  position. 

AuKcuHtUion. — Tliis  enables  one  to  perceive  that,  instead  of 
the  hejirt-H)uniln  being  audible  in  their  normal  situation,  they  aro 
heard  at  iho  right  of  the  median  line. 

The  physical  signs,  by  which  are  recognised  the  pulmonary 
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diseases  ilmt  liring  iiltoul  nii  lu-ijuinrd  lU-xtrocrurdm,  do  nol  need 

t(j  ho  licrf  Htiitcil. 

If  'Hvii^iiiiimlly  L'.jiriJinv  imiriimrs  iitx-  hfiir'i  in  this  cUiss  of 
ciiscH,  it  iit  Diit  iilw«_v»  ['MJiy  to  lipltniiiiic  wlu'llicr  llicv  iirr  urgiinic 
fi'iJiii  viilviiliir  ilisi'iHc,  iir  iirc  art-iiiciila!  iiiul  duf  in  winuo  wny  tn 
llm  iiitcrnliiiiiJi  in  tlic  cjir'niLc  waits  iiml  hirnr  vessels  iiK-iilcnt  lo  llie 
ri)talii)ii  iif  llii-  iii'jinn.  Tin-  liirilnrv  nf  ciibcs  nt'  ii('i|iiir('il  ilcxtrii- 
ciirdia  sliiiws  tlmt  ncciilnita!  Iiriiils  arc  nol  midonuiioii.  I-'or  tlio 
ilifriTi'iiiiiiiinti  iif  (lie  riiiiniiiirs  mn-  Ttiii-t  rrlv  nn  iln-  riili-s  Ilmt. 
liiivc  Kc'i'ri  "ijii'-'l  iilrciiilv  in  iIji-  iiilrinliictiif_v  I'liiijiTfr. 

PrognosiB,  -In  uiusl  JiistimwH  this  niiiy  lie  saiil  Ih  ho  ihnt 
(if  llic  liinn  c'linilitiiiii,  lunl  .vi't  in  ii  ciisi.'  of  pomiilcti.'  iifiiniri'd  cli*x- 
l.rm'nriiia  witli  prMnnniliiv  ci-nsiili^rnlili-  torsimi  nf  tin'  vr.-wcls,  the 
C'lnililinn  is  liki-ly  !•<  f^lmrlfn  llic  [>rnH|vi-i'i  nf  ihc  piilii-nrw  life. 
N«vcrlli('l(-MH,  iini-  iif  HIV  |iiitii'iilK  Wiw  illiv  iiiirl  in  nrilinurv 
lifaltli  fiiurfccn  yi'iu'.-  al'rcr  iiiy  firnt  i'X!iniinali"ii.  'I'lii'  |irHt;nMf.i.^ 
in  t;ii(r!i  ciiwc  (li-|ii'nils  n[iun  lln-  cviili'ni'r  ov  mil  uf  (.■iiniiiif  ftviilt^ 
noHS  and  dJsnrdiTfil  ciii-nlalimi,  all  nf  wliicli  signs  liav(>  Ijopii  suffi- 
ciontly  act  f.irlli  ill  iin'vinnn  cliaiitcrM. 

Treatment.  -  'I'liif  khmt  lie  lia^'d  mi  tlic  IiidicMli()n:<  uf  ciicU 
cnwc  ;iii<l  llii."  [•i'ini-i|ilcs  ilmt  ajiply  tn  nlln'r  fnrins  nf  i-nnliiu'  in- 
adpfinacy.  It  is  iipciilcws  to  rcniiirk  iliat  nutliinR  cim  Ik.'  dono  for 
the  rrlii-f  iif  till'  ili'Ntnwardiii  in  llmsc  iiisliinccs  in  wliicli  il  in 
iiwiiiK  III  tractiiin  frniii  |ici'iiiiiiii-ni  diwasi-  williin  tlic  i-iylit  linlf 

f^f    liu>    tlllll-flV 


ClIAPTKR    XXIX 
CONGENITAL    DISEASES   OF  THE    HEART 

SoMK  of  tlieso  (lossosfi  n  iititluilof^icnl  rntlicr  than  a  clinical  in- 
torpst,  siiicf  tlicv  roiidor  rxtni-ntoriiii'  osistciicc  inipoBBible,  For  a 
dctnili'd  ii(s(-ri|)ti(in  of  siicli  tlio  rcnik-r  is  rt'fprred  to  works  on 
I)iithol()fi:^v.  ('(HijK-nital  ciir<liur  iifFci^tioiis  wore  the  object  of  much 
intorc'st  and  ovon  of  sii])i'r»lition  in  t\to  early  dnya  of  anatomic 
invest itiiit ion.  It  is  Ui  Mfckel,  linnillaud,  llokitansky,  Dorech, 
Peacock,  Kiisr^nuiiil,  ami  l-ilicrf  that  the  profession  is  chiefly  in- 
debted for  a  seieiitifie  cliieiflation  of  their  various  modes  of  de- 
velojmiciit. 

Morbid  Anatomy. — Of  the  conponital  defects  of  the  heart 
that  are  the  result  of  ih'velopnicntiil  errorH,  the  most  frequently 
found  and  at  the  siime  time  tlie  least  iiiijxirtant  clinically,  is  an 
incvense  in  the  niimlK'r  of  cusps  in  tlie  seiiiilnnnr  valves  of  the 
aorta  <ir  jndiiiiniary  artery.  This  condition  is  more  frequent  at 
tlie  jnihmiiiary  than  at  the  aortic  ojieniiip.  Four  niid  even  five 
sof-nieiits  have  heeii  funiid.  The  su]M'riuutierary  cusps  are  nsn- 
ally  Hiniiller  than  the  othei-s,  but  tlie  ring  may  be  equally  divided 
Ix'tween  the  inei-eased  nniiiher  of  ^ejiments.  The  preaonoe  of  a 
diniiiiisbed  nnnilwr  l.s  of  h-ss  fre([iient  oeenrreiiee.  Two  cusps 
have  then  IxcuiLie  united,  h'avinp  no  trace  of  the  line  of  union, 
or  at  best  a  very  slight  one.  Acennliug  to  Osier,  this  condition 
is  more  comiin)ri  at  the  a<irtie  oriiice,  but  two  of  bia  twenty-one 
iiistaiicejt  biiviug  iwenrred  at  llie  pulmonary.  Osier  further  states 
that  tills  defect  is  an  important  one.  as  the  conjoined  cusps  arc 
very  apt  lo  uiulergi^  sclerotic  changes. 

Stenosis  of  llic  luibiionnry  or  aortic  orifices  may  result  from 
the  more  or  less  eomplete  fusion  of  all  tliree  cusps  ( Fip.  78),  and 
this  ni;iy  even  proeei'il  lo  complele  alresia.  Tlic  fusion  may  be 
the  result  of  fietal  endocarditis  or  develo|iim'ntal  error.  In  the 
former  case  ihc  valve  prcsenla  much  (he  same  appearance  as  after 
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[»)!*tii:it.iil  (■iiiliinirililis.  Vcgctjitiolis  iiiiiv  covpr  l\u:  cilsj)s,  [irojoct 
inio  ihc  vonlrifk-,  or  fill  ihc  sinuses  nf  \'iilsiilva.  At  oilier  tiincs, 
however,  tliti  iiniu-il  vulvcs  iiir.v  present  no  signs  of  cudiK-iirtlitis, 
lii'iiiy  I'l^riiliiiied  to  form  a  fiiinipl,  which  mny  slmw  KifiuM  of  xi-rv 
slif^lit  sclerosis.  SiciiDsifi  or  11 1  resin  iil  llie  aiirictiln-vciitriciihir 
(irifirt's  is  nf  niiicli  h'.ti*  frft]U('iit:  no«urrcm'0  lluin  of  the  arterial 
oiicniligs.  In  either  eiisc  the  entiL:eiiilMl  disease  is  unirr-  frei|iieiit. 
on  the  rifilit  wide  nn  ticcoinit  uf  the  mure  frci|nent  liw-silion  of  f'ctid 
Oiuhieurdilin  on  thiir  »ide,  I'olt.  mxy^  lliut  fur  one  eiui^ctiiilal  iiurliu 
defect  there  :ire  I «'enly-fivo  ]nilnioniirv  and  lrieiis|iiil. 


Put.  IDA  — I'ltiKiMiirn   In'TIiRICHTKICIji.iih  ttJirtnii. 


Pulmonary  stonottis,  iilrondy  coiiniderud  in  11  Kpociiil  ehnplor,  is 
•  by  no  mcuiis  inf  re^juent  eoiigcnital  anomaly'.    Aortic  obetructioQ  t 
is  far  lei><i  frcqueiitly  congenital,     tn  oithinialAif  '         I'truetioD 
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KriMw  •^rlirr  ibin  l)u.>  ci^btb  wc«;k  of  fvtml  Itffi,  it  Ifili  te  n 
i III (o-r flirt  furniBtion  uf  tiio  inUTVriitriruUr  wptmn.  Hiu  ta  im 
li>  th«-  iiii<(|iiiiliiv  uf  bl<KJi]-prussare  in  the  twu  Teatfieles  or*- 
■ii>i)ii|  l,y  iltf  bU-iki^w,  Slid  Uk>  «niM-qtittil  p«8eaige  of  a  satmm  td 
liI'M'l  friiiii  oni*  111  the  other  lliruugb  tbe  still  itaperf«ict  bjhHubi. 
uiib  i-iicli  nvHioti-  iif  ibc  %'i-iil ric-k'«.  Thu  streatn  pn^i-cMB  ibe 
iiiii'dt  of  tlic  lu'o  fumhiiiH-iiiM  of  iIh-  iia-|ttttm,  utd  in  ruiiM<qn«wr. 
lb*'  iiii|M<rfit'(ioii  tn  iiliiKuit  ulvriiji'9  ditiiatM  at  llip  para  mwmbrmM- 
nil,  i>r  juiiiii  u'bi-ri-  tbi-  two  cinbrvotiir  ftiiKl«inent;«  fuae  (Fif^ 
I').''}.  'I'liio  i"  bi(.'h  iij>  nil  tlif  sii'iilniii  m  tbe  portion  se|Mir«tiii£;  ihe 
hiri  nini  nrtniifl. 

11  ilic  obHtriirlinit  U-  i'slnb!iAh<>>l  later  in  mihrronic  Jjfe,  tlv 
]iii<  rti'iili'ii-iibtr  k;i-|>tiiiii  in  iisniillv  fuiitit)  onlirc,  litit  tlu*'  inirr- 
iimii-itliii'  -i<|>iiiti<  ix  ii>iiii]|v  iiiijHTf(.fl,  iiihI  tbv  ductii.t  nrtoriMRB 
o|ii  i>  Tin  -ii'iinnin  iii-i'il  iiol  ixH'c^iBrilr  1m>  tncated  at  Uic  valw 
III  |ii'<iiliii-i'  ibi'Hi-  i'ir<'i-is,  Hiiii'i-  tiiirrowiiig  nf  tbc  c-oiiiiii  od  eiibcr 
f^iilr.  llii-  -or-till'''l  ■•iriiiwiB  of  llii'  liwii't,  acts  ill  tbo  itaiiK*  wav.  It 
I-  liiii  iiUmiv-  piii—iMi-  In  wiv  wliclluT  Ihc  iniix-rft-cl  closure  of  i)»e 

•■iijiliiMi  |ir> id-il  ilic  i>li«ii'ii<-li<iii  uf  iho  ptilnionnry  ostintn  or  of 

■  III-  I'lHiH-,  IT  "Iii'lliir  il  followiil  (lie  iilb(-r  losimi.  In  tb*»  liebt  of 
Kii"iiiiiiir'  i'iiiii-|ii-tMriT«,  \\n\\  ili'fi'i-ls  of  (lL'Vclu|»ini'iit  prcilJApfiriu^ 
■■•  Mi<|r'i-;ii->liii~,  ilir  I'oi'iiii'i'  li\  {lotlictiirt  U  iiot  uiilikely. 

riilni.-v  ol'  llii'  I'liiiiiii'ii  oviilr  i-psiilte  fpniii  any  condition 
I'iiFi-iiiu  II  iniifiiliTiilili'  iiii'.|iinliiv  ill  ilir  bl<Hi(]-|in-ssiire  in  tbc  two 
Hiiiii'li-s  111  llic  I  inn-  v.\\''\i  il  is  lioriiijilly  rinsed.  Tbis  niav  be  dne 
l>r  ..ii-iiiwi'i  nf  oiic  Ml'  liii'  oHnr  of  llic  juiriiiilo-vontriftiliir  oriftoc«, 
1. 1'  oli-rnirlimi  .-ii  i-iiluT  of  l!ir  iii'toriul  opi-iiings  iiiny  Hocondiirilv 
iii|lin-ii''c  llir  bloi'il  pri'-^in'c  iii  llii-  iiiirii-lc^.  iinj  bo  cauBt*  i>criii!it- 
I'lii-i'  i>r  llir  loviiiiii'ii.  'I'lii*  I'MiiiliiiMri  I.t  ciftt*!!  (iDiibinoil  Willi  a  do- 
fi'i'liu-  tiili-i'vi-iiH'i''til;ir  :-ji'|ihnii.  or  |i;ilcii(.  diiftus  nrtoriusiiit^  (or 
iIk'  ri'ii-oti  ibiii  III!  il»«c  iiii]iirri-i-lloiiH  iirc  (Im-  lu  the  Kami'  cau«c 
I'ltliiirv  III'  llir  fciniiiicii  in:i!r,  m"  Viillicr  lui  iiiconip]fl(>  union  of 
ill'  \i\\\"  \\\\\i  llii-  rinj;.  i"  liv  no  iin-iiiis  always  to  Iw  eonaidorvd 
II  |iiiiliolii)^ii-iil  i'oii<1il!iiii.  Ari'iirtliiii;  1(1  Uoiiibi-i^,  i^nHi  a  mndi- 
limi  I'sihlB  ill  III  li-ict  luiH'  of  iill  rasc-i.  This  inny  not  prmliioe 
Hviiilil"!!!"'  Iii'wcvcr,  11^  ulicri  ilii-  viilviilar  flii|i  in  of  snfBciont  size 
till'  |iri'sMiri'  of  llir  I'lo.i.l  ii[  ill.-  l.'i't  iiiirii'Ii'  kopps  it  cloaoil  and 
iii'i'V'i'lits  iiiiv  inlri'i'li!iTii;i-  III  liloiid. 

The  diiuhii*  tii-ti'i-ioniiTt  jici-siiiii.4  nit  a  psiluloua  vcvsol,  when   at 
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the  time  it  Bhoiild  noriiiull^'  Iw  oitlitiTulciJ,  the  blood-preasuro  in 

iIk'  iiin-lu  and  iniluiuiinry  artfry  is  so  unequal  that  a  current  tlon*a 
iliriingh  llie  ductus  from  one  to  tlio  oiIht.  Tlius  in  a  (.-use  of  [lul- 
iniHitirv  stenosis  deveIoj)ing  early  in  fir-tal  life,  the  contents  of  the 
riftbt  vcntriclp,  fxpcrieiieing  diHicuhy  in  passing  through  the  pul- 
iiiimiiry  oriticc-,  cnliT  the  Jei'l  fhamhcr  through  the  iinpcrfeot  in- 
lervcnlritnlar  sivpluni,  and  only  a  diminislied  quantity  of  blood 
pB9i*e*  into  llie  pulniomiry  Brtery. 

On  tlie  other  hand,  the  aorta  receiv-ea  an  increased  amount  of 
blood  on  fU'L'oiint  of  the  eMra  wnpidy  to  tlit-  left  venlriek-  from 
the  right  ehand)er  through  the  iiiipcrfeel  aiiqituiii.  Thus  the  ten- 
sion in  the  aorta  ib  rcndpred  higher  than  that  in  the  puhno- 
nnry  artery,  uml  a  jicirliim  of  blood  piisMe-i  into  the  Utter  vessel 
through  the  duetus  Bolalli.  Tiie  >-(reain  In  the  dnctns,  it  la 
to  lie  noted,  is  ill  this  ease  flowing  in  a  iHrw-tion  opposite  to 
that  noriiiiil  in  fietal  life,  wbieli  is  from  the  pulmonary  artery 
into  the  aorta. 

I'erBiatenee  of  the  ductus  may  depend  nn  iiortie  as  well  &i 
pulmonary  ilcfect,  and  may  Ix"  tine  !■)  a  eoni;eniial  rediietion  of 
the  calibre  of  the  vessel,  us  in  Pig.  107.  The  extreme  ciwe  of 
atresia  of  t-ilher  artery  neeessitatefl  the  pateiiey  of  the  ductus  for 
the  earryiiiK  on  of  the  cirenlution. 

Etiology. — Tlin-e  biH  bi'eu  nilieh  s]ieenliitiotl  upon  the  de- 
termining liietors  iu  the  development  of  eougeuilal  iitTeelions  of 
the  hiiirl.  Fn'tal  endoonrditis  is  qnile  generally  nttributed  to  the 
agency  of  infectinuH  diseases  <iperaiiug  ibnuigb  llie  maternal  eireu- 
hition.  It  lui!'  not  been  ul.  ail  eh'iir  what  inllueuces  lead  to  the  pro- 
duction of  developmental  auomnlies.  Some  have  sought  to  ac- 
count for  these  in  tendency  or  inelination  to  perver>'ion  of  growth 
iiiilirenscd  upon  the  genu  by  (In-  parent,  and  hence  regiinl  such 
abnormalities  as  (itigmiilii  of  lU-generacy,*  This  liy|)olhesis  is 
bused  largely  on  the  fiicf  that  developinentnl  defect*  of  other  parts 
of  the  boily  are  not  infrequrntlv  associated  with  congenital  cur- 
flinc  finomalie*.     Others,  again,  liobl  that  these  idjnoruialities,  de- 

•  F,  Sinipsrin,  ill  4,2.1a  uiit<i[i»ic>5  nf  tlii-  iri^Hnc,  fr.iinil  rcm^trnlion  of  ihc  uorlJc 
taItc  V>  tlnn'S:  of  the  piglit  wniilunnr.  IS;  of  iliii  mttnil.  8:  nii-I  "f  Ihi-  Iriciupii], 
9.  It  w«s  fspitiully  fri'i|Ui^ii(  ia  iiii'ti.  Sii|ii'rniiiiicTjifT  nii<l  rinlirii.'iitnrv  valvi-« 
Were  fouiiii  vitj  nfli'ii.  It  wmiM  t'c  ititi-ri'stiiig  li>  kimw  linw  iIh-^l-  fiiidiu^  wijuld 
eoaipitri'  wii  li  lln*^  from  tlio  Humii  mmiliir  of  nuuiv'iwii-'ii  uf  ilic  sune. 
'11 
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ri'lopiiiental  as  well  hs  «ndoearditt«,  ire  the  reeiiU  of  p«tho|Z«nic 
n^enciee,  tlic  diffeit-nces  in  result  being  dctemiinotl  by  llie  period 
i>f  Uvtn\  hie  III  wliifli  lliost-  B)!fncio8  work.  This  concluuoii  if- 
Iit'iirw  jiislilifJ  bv  tin-  rcfiill-"  i>f  l"'*re"s  exjientiK-nta. 

Tliitt  iiivt-strigator  found  that  if  eggs  in  the  stage  of  inoubslioD 
were  iinfiilaliHl  at  ii  tmrtificntlv  wirlv  porlfKl  with  puUiogenic  or 
ganisitis  or  llit-ir  tuNJiii'  t-rror*  of  development  reuulied.  Thit  in 
irriiiiiilv  a  vcrv  jvaiisfactory  ex  pi  aim  t  ion,  nnd  is  out*  that  accords 
niih  our  inotiorn  notions  of  tlie  Imeterial  origin  of  most  uiaUdiet, 
It  if  more  rciiHcihiilil^  nUo  llian  ilie  as«un  >tion  lliiit  defeoto  in  llie 
fti'pta  are  wi-oiidarv  lo  an  iiitiammatory  proocsH  thai  was  ituiifed 
to  the  orilit'o  affwted,  ninoe,  fim  |M'Miiien  ly  ttiggcsted  by  Osier, 
it  is  (litliciili  lo  iiiiiler^Cand  hnn-  an  inflammatioD  could  fail  to 
iiMtK-k  tIk-  wliulc  iii'iirt  at  a  lime  when  the  fu'tus  and  heart  are  so 
iliijiiiiiilivi*. 

The  reason  for  the  predominance  of  endocarditis  in  iho  rigbi 
ti;*  (■■>it(]i:in-il  wiili  itiu  li-ft  lictirt  in  iilcro  \*  probubly  to  be  foood 
in  tin-  firiiiHT  Mo'"l[)r(T.snre  wtTliin  the  right  ehiitnl>ers.  After 
hirih  ii.ts  altert-il  iIk-  eonrse  of  the  blood-stream  by  (.*a11iitf>  into  use 
iIh-  vi->si'l!i  of  llie  piiiinoiiie  *y»icni.  hlowl-priMure  becomes  biglifr 
in  llo-  If't't  Iii-iiri.  iiM'l  iliis  liiilf  now  becomes  relatively  more  liable 
til  iiiHniiiniiitory  pt>ifi'(i*cc. 

Symptoms. — The  ilisonler*  now  nmier  coninidt^rntion  do  Dot 
jiii.".(-.^  iii'liviiluiilily  IIS  M-pirils  their  olinical  features.  Patencv 
of  liic  fr.riiiiH-ii  -vwW  f»'iri  \\\i>m\  of  eonsidcrablc  size  does  not  nee- 
esttn'ily  prci'lmlc  <]»■  im—iliility  ..f  long  life  and  mav  not  tnvt 
ri>c  To  Kviiiptoni*.  Unrozii-z,  i-itfl  bv  Gibeon,  discovered  siieh  a 
roiidiiioii  in  a  woinaii  who  itifil  ••{  erysipelas  at  the  a^  of  g^v- 
eiily-*ix. 

Win'ti  imr  <li|ifiiiiorit  iii"fii  pnlmoiinry  HtenoBis  or  other  valru- 
Itir  iIct'foT  iliciv  may  <-vcii  ]»■  an  iilisenee  of  murmur  or  other  ob- 

jl'i'livr*  I'viill-IICC  of  itli'   I'llICIii-y. 

A   diiVct    ill    till-    itiierventrienlnr   sii-ptuin    ni8y   also    f«tl    to 

maiiifcNt  iiwlf  liy  Mibji-ciivc  >^ynij>loin?,  and  there 
evi-ii  cyuiiosipi,  which,  us  wo  ^Iiiill  -i-c  Iriior  on,  is  ord 
the  eoriiitioiicit  iinti  nin^t  siiriiitinMit  features  of  eon 
disease. 

SfiTuwi*  or  alrcnia  of  the  |mlnionary  orifice  or  i 
other  haml,  rarely  fails  to  oeciisiou  grave  cirt-ulatc 
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nient,  and  hence  well-marketl  aiibjectix-e  and  objective  avinptoiiis. 
It  is  in  this  the  most  frequently  rcpopniscd  (.'on^ren itnl  affection, 
theref()pp,  ea[>eciHlly  when  ntlended  by  Sieptiiin  iiiii)erfectiona,  tliat 


Jio.  JOB, — i-iiijiri  Tint  rv*-iii'«n  ur  CoHIIMTal  Hum  1Ii>u>i.  tut  Dki  H'^iick  Fiiioek* 

Tin.  THt    Kctoll'n    pNKl'nKtll*,  A"l>    Till    I*I>T KHTI"?'    »r    fllK    ABOnklS    IK    IT*  L'rrVR 

Zoiri  Olit  TV  flKfAna  CoHaliTtuV. 

patients  complain  nf  aymptoms.    Tt  is  worthy  of  note  in  this  con- 
BeetioD,  however,  tbat  my  patient,  whose  case  waa  narrated  in  tbu 
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fliuplcr  on  PuliiioiiHrv  Su-ikntiit,  deiiiM  hnring  MtiflTored  any  ineaa- 
veuiuiice  from  hia  caniiac  lesion,  although  thta  wa;«  pronountwd, 
ntid  !n<k-c-(]  was  nut  nwaru  of  it»  cxiiiU'iicc  until  informed  of  it  bv 
iiivst'lf.  Kvfii  iiji  In  till'  Iiisi  his*  syniploms  were  cliicflv  attributa- 
ble to  the  lubeiTulosia  of  the  lungs,- which  wbia  8<Gcondary  to  bis 
vulvulur  ili«-ii«>, 

riiil.ircn  wlin  are  born  with  sorioue  disorders  of  (ho  hi-art 
eviucf  nolaMi-  bBl■klvllr■^ll('^»  of  lievelopuienl,  both  mental  *»  well 
118  bodily.  Their  intellectual  processes  «ro  sluggish,  and  they 
U'urn  to  talk  :it  ii  later  ii^t'  ihitn  ■!•>  iinriual  ohildrun.  In  stKtun 
lln-y  an-  usiiiillv  .-•tiriitcil,  even  dwarfish,  and  they  arc  apt  to  pre- 
sent certain  striking  peeiiliaritics  in  apiK'nranoc.  The  noetrib 
unil  |{]M  tirp  thick  and  pruiruiling,  and  the  chest  is  more  or  h^ 
defnniied  in  eonseijuenee  nf  linlging  of  the  pni-cordia.  There  is 
iiiiii-ki'd  i-1iili]>iii^>  of  till'  liiip-r4  mid  tiK-'>  with  incurvation  of  the 
niiils,  s'l  that  hy  Gennan  aiithora  they  are  likened  to  driun-^tioka 
(  Triininic!srliliii''ii-r). 

The  aio,>*i  cluivaacrisiic  feature,  iiowever,  in  persons  with  con- 
p-iiirji]  eiirdiac  alTrclinns  Ih  cyanosis.  This  morbus  ctvruleus  of 
nlii  aiilhnr^  i.<  n  geiiiTdl  but  not  iinifurm  blueness  of  t|»c  skin 
nnd  iDiieoiiii  Hii'iiilmiiir!^.  \vhieh  is  sometimes  of  so  deep  a  hue  fl^ 
Ti^  Ih'  iii'inally  puri>le.  ll  is  nin^it  intfu^o  in  thnoe  parts  that  are 
niitnriilly  red^tlie  lips,  imt^trils  ears,  eheeks,  nails,  elbows,  and 
knees.  It  is  always  intensified  by  exertion  and  during  the  act 
i)f  cunghiiig. 

The  {yuii'wis  iind  oilier  vicihlo  circnlatory  effects  of  congenital 
e.iriHiic  di;-ea.ae  U  well  exJiiliited  in  Fij:-  lUfl,  which  is  the  copy 
(if  a  plintiiar.ijih  tiikcn  I'f  n  nine-yrarndd  i-irl  whom,  thntugh  th« 
eiiurli-'y  nf  l)r->.  Ilnii-tcn  mid  Hieid,  1  hiid  the  privilege  of  itceing 
at  the  Jliinriee  Purter  Hospiral  for  CJiililren.     The  little  patient 

lijic]  1 II  a  I'fiir  hnhij  fri>ni  liirili.  and  was  lirouglit  to  tin;  hospital 

on  aeeoinn  of  aliaeksiif  [trn'onrdinl  pain  ilnring  which  xhe  moanvU 
eiintiniioui'ly  nnd  dispjaved  oigns  of  great  eardinc  fceblcnewi      I 
Kaw  )ier  in  I'Ue  nf  rlic^ii-  allneks  and  noted  the  following: 
bluish  line  of  tlie  snrfaee.  cxeeptinc  the  lijis  and  ends  o. 
pers.  ivliieh  were  nf  n  deep  purple  tint;  pruiKiniiced  emaci< 
ihe  extremities,  with  exquisitely  bulbous  terminal  phala' 
imnneed   prniniiieiiee  c.f  ilie  eunlisie  orcn   and  disten 
hepatic  region  as  far  as  the  unibilicua;  turgescence  of 
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jugulars;  rapid  and  extremely  thready  pulse;  epipaetric  piilaa- 
tioii.  but  uu  U'dptnn. 

Superficial  cHi'tlinc  dulness  was  greatly  iiiprpased  in  till  ilireo- 
tinii>.  iiTiil  I  If  fi>- sell  (I'd  dii!in'«»  wiip  of  a  (jimdranguliir  outline, 
rctichiii^  frdiTi  llie  i*pci)iid  eoftlnl  cartilage  to  the  sovcntli  in  the 
iiipdiiin  line,  am!  frtrni  li  inches  outside  of  right  sternal  margin 
nearly  to  the  left  iiiilcrior  axillary  line,  lis  jrreiit  breailth  at  its 
iipjicr  |iiirt  over  the  anrieles  was  espeeially  noliceidile.  The  heart- 
sounds  were  very  feelile.  iind  nver  the  body  of  the  liear(  was  a 
■iearcely  aiiililile  yd  ii[i|iiiri'iillv  sy^Tnlie  niiirniur.  Wln-ii,  liowevor, 
ii  hyjKidermic  injec-tiun  of  jfc"'  ^  jrniin  ui  niurjdiiiie,  given  to  re- 
lieve the  patient's  distress,  had  stimulated  the  heart  and  eriabkril 
it  to  partially  empty  it*  overdi^iendeil  eliamliers,  and  the  little  suf- 
ferer had  prinvii  c[uiet,  lliehriiil  ejinie  out  loud  and  iH^tinet,  It  waa 
ihi'Ti  fc.iind  I"  luive  it-;  ma\iiriiitii  inten-ity  in  the  third  lefi  iiiler- 
epBce,  close  to  the  elc-rniim,  and  lo  possess  a  very  short  presyHtolic 
portion. 

From  ihc  great  dilatation  of  the  auricles,  the  position  and 
character  of  the  murmur  nnd  evident  sipii*  of  impeded  venous  eir- 
ciitaiion,  il  was  thought  likely  ihnl  thin  was  a  case  of  patent  fora- 
men ovale,  or  ntlier  septum  defcet,  hut  whether  or  not  with  any 
other  lesion  eonld  not  he  delerniiried.  Tin-  eoufreiiilal  naliire  of 
the  ficfect  was'  attested  Ky  tin'  pluh  percentage  of  ha-niuyloLin, 
which  wan  1  !-'■  per  cent,  iitid  ilie  number  of  red  eells,  wbieh  were 
in  the  iiei;:hbmirhood  of  T.nno.iiiKi. 

It  is  needless  to  remark  that  eyaitosis  is  not  limited  only  to 
conpenital  heart-le^ionii.  sinee  it  is  also  present  al  limes  in  ac- 
quired eardine  di-en-e.  In  the  latter  case?,  however,  it  18  never  80 
intense. 

Many  uttenipl:'  have  been  made  to  explain  the  ocenrronee  of 
cyanosis,  but  a**  yer  none  is  iienenilly  neeeptcd  as  ipiite  satisfac- 
tory. It  has  been  artribnfeil  fo  vi-iions  stasis  ami  to  deficient 
oxyjtenalirm  of  the  blood,  and  apropos  of  this  theory  it  is  stated  by 
Vierordt  that  JforitK  fonnd  the  COj  inereiisc  to  between  45  and 
4f>  per  cent.  Uouilieri:  thinks  ibe  eynnnsis  may  bo  nttribnted  to 
the  abnormal  admixture  of  arterial  and  venous  blood.  The  in- 
tensity of  its  lino  is  due  to  the  dilntntion  of  tb«  cjipillaries  (Vie- 
rordt), which  takes  place  to  a  fnr  greater  extent  than  cnn  I)e  the 
case  in  those  diseases  in  which  stasis^ 
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Striking;  as  i*  the  tint  nf  the  iutegiiinenl,  lliere  aro  nerlain 
other  I'hflHgftt  in  the  Wood  that  arc  etill  more  reiQ»rkiiI>li!.  Toe- 
niesfien  first  untiouiiooil  tUiit  in  cvnmjsia,  exAininalion  of  ibe  blood 
8how«  nil  iiR-it-aM*  in  its  specific  gravity  and  its  corpuecuUr  iu- 
grediontH.  Ilia  obsprvatioiii^  \m\v  bwii  iibutidutitl^v  confirimKl  bj 
niunepous  invoaligntors.  The  specific  gravity  in  a  boy  of  ten 
yoar*  wa»  fmnid  by  Banholzer  to  be  1071.S,  wbilo  iht*  faaroio* 
globin  was  Iti'J,  the  nil  ct-IU  lt,44T,000.  The  white  corpiiacleft  have 
bcfn  rcpcnloiily  awertained  to  W  as  high  as  16,(K)0,  In  a  caae 
of  congenital  defect  recently  observed  by  me,  buinoj^lobin  va» 
115:  total  red  cell*  per  centimetre  7,120,000;  total  whiu-  eelU 
per  centimetre  10,400. 

Ko  theory  to  explain  this  iK-culiarity  of  ttte  blood  is  gener- 
ally aivoptod.  Malasaez  api>ears  to  have  demonstrated  that  the 
blood  of  the  superficial  |Kir(s  eont4iin»  a  grcati-r  miiiibcr  of  red 
celU  than  doe:*  tliat  of  the  deeper  part.t,  and  accordingly  Pcnzoldl 
conchides  this  difference  is  due  to  an  evaiwratiou  of  fluids  at  the 
mirfacc.  This  theory  of  a  thickening  uf  the  blood,  which  Itom- 
iHfrg  mentions  as  having  been  established  by  Krehl,  is  objected  to 
by  Gibson,  and  I  think  justly,  on  the  ground  that  the  volume  of 
the  blrrtid  would  have  to  l>e  reduced  at  leaot  a  half  in  those  caiM!»  in 
which  the  nuinlxT  of  red  corpuscles  in  doubled. 

It  has  also  been  claimed  that  thi^  nugmentation  in  tho  num- 
ber of  coloured  corpuscles  is  a  compensatory  proceaa  on  the  part 
of  iiiiltire  in  onliT  tbcrehy  to  supply  more  oxygen  to  the  tissues, 
and  also  provide  a  more  adtHpiate  means  of  having  the  OOj  re- 
moved. Gibson's  hypothesis  is  so  ingenious  that  it  is  here  quoteii 
at  length.  "  In  veiious  stflwi*  the  enrpusclen  are  tiiettfficiently  oxy- 
genated, they  cannot  thoroughly  |>erform  their  duties  a*  oxygen 
carrier*,  and  they  cannot  yield  so  much  oxygen  to  the  tissues.  It 
must  further  be  remembered  that  in  cvaiiosis  there  i*  le**  metabo- 
lism of  the  tissue*,  iiiul  iheiefore  Ick*  waste  produced.  In  a  word, 
the  functions  of  the  corpuscles  l>eing  lessened,  the  tear  and  wear 
which  they  undergo  is  reduced,  and  the  duration  of  their  indi- 
vidual existence  inereased.  The  nuniWr  of  the  eorpiiscles  mtiHt 
in  thii*  w-iiy  be  proportionately  augmented,  and  thi:!  must  load  to 
tlie  numerical  increase,  as  well  as  to  the  high  percentage  of  hicmo- 
globin,  until  a  balance  is  struck  between  the  proiluction  and  de- 
struction of  the  blood-eorpusck*," 
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In  contrast  to  the  usual  results  of  blood  cxamiiiationf)  in  the»e 
cnacs  Monill^  is  cilod  hy  Vieronlt  «s  liaviiif:  found  a  redudion, 
the  red  celb  ranging  belweeu  a.50O,O00  and  4,M0,0O0,  yet  this 
in  no  way  iuvMlidalm  llio  gcuoral  proposition  that  the  corpuscu- 
lar elements  are  inereased  in  cyanosis.  Finally,  it  should  he 
stated  that  a  simitar  though  less  etriking  increase  U  ot»ervable  in 
cj'anoitis  in  acquired  heart  disordc-rs. 

Laennec  and  Rokitan^ky  attributed  to  cyanosis  n  prolcctiv* 
influence  against  tho  de^-elopinent  of  pulmonary  tuberculosis. 
Their  views  are  erroneous,  however,  since  it  is  a  well-known  fact, 
■8  has  been  slated  in  the  chapter  on  Pulmonary  Stenosis,  that 
patients  with  this  tifTectioUj  in  which  cyanosis  is  particularly 
apt  to  occur,  are  especially  prone  to  tiik-rculous  disease  of  tb« 
lungs. 

Another  symptom  in  ca^os  of  cyanosis  is  coldness  of  the  skin^ 
particularly  of  the  extremities,  and  hence  these  pntienls  are  re- 
markably sensitive  to  cool  atmoepherea.  They  are  also  very  sub- 
ject to  dyspntea  and  often  niflritfesl  prouoimci-il  shortness  of 
breath  on  comparatively  trifling  exertion,  as  was  present  in  my 
cfl!«e;  but  this,  as  we  have  seen,  is  a  symptom  common  to  all  forms 
of  cardiac  disease  in  the  stage  of  defective  coin|>ensation.  In 
these  cases,  when  dysjmtca  is  a  marked  feature,  there  is  usimlly 
(rridence  of  cimsiderable  visceral  stasis.  In  congonttal  cases,  on 
the  contrary,  breathlessness  is  not  infretpiently  pronounce*!  out  of 
all  proportion  to  the  si^ns  of  engorgement  in  the  various  organs, 
aside  from  the  capillary  dilatation  emphaitixe<l  by  Vierordt. 

This  lack  of  such  venous  stasis  ae  would  ordinarily  be  ex- 
pected in  cardiac  disorders  of  such  evident  gravity,  is  attributed 
by  Romberg  to  the  slowness  with  which  the  veins  have  lieen  re- 
quired to  accommodate  themselves  to  their  abnormal  burden 
{ufbfrlasftitiff).  Xevertbeless.  the  defieient  arterial  blood-supply 
and  the  slu^sh  return  of  venous  blood  and  the  defective  metab- 
olism lead  to  disturbances  of  function  on  the  part  of  the  various 
viscera  more  or  less  severe  and  commensurate  with  heart- |>ower. 
The  variations  in  the  pulse  will  be  spoken  of  in  connection  with 
tlie  physical  signs  now  to  be  considered. 

Physical  Signs. — Inspcdioji. — This  is  of  special  valwe 
only  in  ibc  cases  in  which  there  are  cyanosis,  a  dwarfish  appear- 
ance, clubbing  of  the  £nger»,  pnccordial  bulging,  and  other  signa 
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v(  M  liiii^'-^laiuliiig  circ-iilarorv  eiul)arra!)!)m«nt.  In  fiicb  h  case, 
moreover,  there  is  usiihIIv  the  tii«lurv  thnt  llic  pxtioiit  '*  waa  a  blue 
Imliv."  Senilinv  of  ihe  eartliac  area  may  detect  displacement  of 
ilio  n[>ex  iiulieative  of  livjRTlrojiliv,  but  in  all  this  there  is  noth- 
iiif;  li.  titti'>l  rJH-  i-xju't  imturc  of  ilu-  lesion.  In  not  sevnrc  cn«e»  of 
eongpnital  disease,  as  persistence  of  the  dnetiis  or  patency  of  the 
fiii-iiiiiin  oviile.  thciv  niiiv  lur  iii>tliin{r  whatever  in  the  pationt'9 
aT-iH'i'i  lo  snyrcsi  the  esintcnee  of  eardiac  mischief. 

I'lilpiilioti. — Of  llie  serious  conficnital  defect*  which  come  to  a 
(■liiii<-nl  rtH-ofniiinn  rienoi-is  of  the  piihnonarr  orifice  or  couus  is 
hv  far  ihe  nmst  fropieiit.  ami  it  is  in  this  affection  that:  palpation 
i»  of  ^|M-riiil  valnr.  This  nsiiiilly  >h'Kvis  a  »vMolio  thrill  in  the 
second  and  third  left  iniercoatal  spaces  close  to  the  atennim.  This 
ni:i_v  he  so  soft  iiini  wijik  ji*  to  Ik-  scart'cly  jH-rccptible,  or  so  coarse 
and  slMiii^  as  to  lii'klt-  ihc  haiKl.  In  patency  nf  the  foramen,  of 
ihi-diK'l.  or  even  of  the  inlerventricniar  swptimi.  there  may  be  no 
llirill  mdcss  a.-;siH*intcd  ^viih  some  «ilwtnictive  lesion,  as  ju.st  men- 
tioned. 

For  ill''  iuo!^t  piirt  iinlhors  piiy  bnt  little  attention  to  the  pulse, 
since  it  is  ilioii^lit  in  possess  nn  dii^tinetivo  clnirncters.  It  should, 
however,  he  yivcii  piirtienhir  study  in  eases  of  pnlmonary  steno- 
sis, since,  iK't'oi'din^  to  Staivl;  ;ind  Henvcrs,  itn  volume  assists  in 
detcniiiniiit;  the  (piestjon  wheihiT  or  not  there  is  closure  of  the 
iiUerveiiiriciihir  ^npinm.  If  the  Mcptnin  is  perfect  the  supply  of 
hlo'id  lo  1I11'  hft  luiirt  is  diniiiii^ht-d.  and  hfnce  the  pulses  of  the 
ii|iper  exircinilir*  are  »tii;i11.  \\  hen,  on  the  ciiitrary,  conunnnica- 
tioii  exists  between  the  vemricies,  n  side  channel  is  provide*)  bv 
whiili  the  left  venlrielc  receives  a  hirfre  sH|»pIy  of  blood,  and  hence 
the  pnlM's  lire  of  trrenrci"  volmiie.  ('i-n^eipiently.  if  in  a  jiiven 
case  of  pnlniomiry  eoti'trietion  the  pidse  shows  u  <lep;ree  of 
«trenf:Th  juid  volume  out  <if  proiKulion  to  what  would  be  nalurallv 
expiitcd.  II  sni;L*e-t-  (he  likelihood  itf  incoin]ilcte  closure  of  one  or 
Ik-tIi  i.f  liii'  ~epi;i. 

Kidisko  is  reporrcd  to  have  -rntcil  tliHt  when  persiatenc*  of 
Boiiilti's  ilui'i  cNi^t-i  -efoiidnry  to  atresia  or  prent  narrowing  of 
The  i^Tlniiit-  of  the  a-.i'ia  or  to  conffcniliil  stenosis  of  its  ostium,  the 
pulses  ill  the  lower  extremities  are  larger  than  those  in  the  upper. 
Thi"  i*  due  in  the  fact  thnt  the  nrieripe  civen  off  from  the  aortic 
arch  receive  an  abiiornially  small  volume  of  blood,  whereas  a  noi^ 
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tion  of  thf  lloiul  |itiLt  ii|i  in  llic  ]mlmonary  artery  and  intended 
for  the  asceinliiijt  anria  ihrrtugli  tiie  k-ft  ventricle  is  gwitcLed  off 
through  the  paltnt  diic-t  iiiid  enters  tlie  dpscending  aorta,  tliua 
tiii]ijilviii{;  iln-  li.iwiT  fstrctiiitit.'^  with  a  diiiproportionalc  share  of 
Uldud. 

Percussion, — As  in  nctjiiircd  lieart-dist'ose  this  incaufl  of  in- 
vfiiiijrHrion  >h'm]fl  imt  lie  iic^lwiod,  ^inoc  it  i"  of  exlri-mc  iinpor- 
tant'o  to  discover  jKj^sililc  nioJififatione  of  cardiac  diilnees.  In 
piilnitmnrv  obsiriK-rion  tin-  ulmolutc  Hnd  rchitivc  diilno&s  are  both 
increasted  to  rhe  right  and  ilnwnward  in  conseqnence  of  the  right- 
vpritriole  hypfrtni]ihy.  In  ]iiitfnt  forimicn  ovale  and  a  defective 
venrricnhir  Mi'piiiiii  tht.-  (.•iirclim-  miiliTie  miiy  »r  iniiy  not  he  in- 
creased Iransvcr-iely,  accorciinf;  to  the  severity  of  the  l(>iiion. 
\Vhcn  the  venlrJeiilar  sii'jdiini  is  incimiplcle  the  frrcntor  hhmd- 
Iirt-ysnre  in  the  left  ventriclt  forces  «  jjortion  of  tlie  eoiiteiits 
ihroiigh  into  the  cavity  of  tilie  rinht  ventricle.  This  chaniher  be- 
comes siirehargC'I,  and  tendc  therefore  to  hyiierlrophy  and  dilata- 
tion, whieh  condition  U  shovn  hy  increase  of  cardiae  dnlness  in 
that  direction,  X evert hele>i^,  in  Unh  patency  of  the  sivptuni  and 
furainen  imHi^Hicialed  with  other  lei^ions  pni'cordiul  dnlncss  may 
in  H'tui-  ciiM-A  renin  in  iioritiiil. 

Aiiscullatioii. — This  nsnally  fnrni^hes  ilie  nmrit  valiiahle  in- 
formation <«ineerninp  the  prfi<ence  and  natnre  of  these  conf;enitnl 
afTections  hy  the  detection  of  a  munnnr.  Yet  in  eases  of  xieidum 
defcctB.  inchidin^  of  cuiirw  the  foninien,  there  may  he  no  innr- 
niur  uf  liny  kiml.  Wh<-n  snvh  ii  limit  exist*,  il  i*  n-»niilly  ii  lond 
systolic  niummr  heard  ihroiijfhont  the  cardiac  area,  parlicnlarly 
OFer  the  ha^e.  It  docs  nut  appear  to  he  limited  to  any  urea,  lis 
•re  the  ninrmm-j  of  aetniin'd  vidvnlwr  iliM-a^e;  and  this  fact,  when 
noted,  possesses  a  certain  aiiioiinf  of  vahu', 

Kohcrt  Majniire  thinks  tliat  the  systolic  hrnit  of  a  defective 
veiitrii-nhir  sii'piiuii  i^'  rieist  ilislinct  over  llic  "iitnatiim  of  the  inter- 
venlricnlar  groove,  and  deereaw'i  in  intensity  a»  ihe  »'1elho»eope 
recedes  from  ihi*  lino  in  eillier  direction.  As,  however,  the  only 
case  he  iias  reporred,  so  far  an  I  have  heen  ahle  to  learn,  has  not 
yet  come  to  a  necropsy,  the  priMif  of  hii<  conieniion  is  wanting, 
and  nlihongh  the  stHtcinent  may  apjicnr  ptunsihie,  it  cannot  yet  be 
accepted  nnreservedly. 

Worcester  hn«  reported  n  cam  of  pnteney  of  the  foramen  ovale, 
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topellici-  witli  ft  amall  dcfcol  in  iho  inierveatricuUr  wfptum  jusi 
U'kiw  the  right  svuiilimnr  valves,  whicb  waa  discovered  |>aat  moi^ 
tern  in  u  utgro  of  fifiy-seren  who  died  of  general  ptrslvsi*.  Sev- 
eral yc«r»  before  tlicre  v:m»  delected  a  long  loud  systolic  luunnwr 
tiidible  over  ihc  t-ntire  chest.  The  absence  of  synipioms  during 
life  is  to  be  inferred  from  tli«  fact  that  lie  sen-eti  tis  a  Mldicr 
during  the  civil  war.  The  heart  was  found  otdy  »io<ierate]j- 
b.vpertrophidi.  There  is  nothing,  therefore,  diftlinctive  of  the  umr- 
niur  of  foramen  or  vi-ntricular  Nt-pluiu  iMitvucy.  Cobol  ^pealu 
of  the  qualitj-  of  the  bruit  as  harsh  ond  vibrant;  but  there  is  in 
this  statement  nothing  at  all  distinclive.  In  the  caiw  of  a  bo>- 
recently  seen  by  nic  (here  was  a  ioud  systolic  niunnur  uol  trs«e- 
ablv  to  any  |)«rticiiiar  ostium. 

For  a  description  of  the  nmrnuir  of  pulmonary  stenoeis.  as 
well  as  the  other  8ign#,  the  reader  is  referred  to  tlie  chapter  on 
that  subject. 

The  aiisculiatory  phenomena  due  to  persistence  of  Botalli's 
duct  arc  bc*l  described  in  the  narration  of  a  case  I  had  under 
observation  for  se\'cral  years,  and  which  finally  came  to  necropsy. 
Tlie  patient  was  an  undersized  woman  of  twenty-on«  who  suffered 
from  breathlcssness  upon  rapid  walktnp  and  an  imeomforiabl* 
poumlinj;  of  the  heart.  Hit  mother  rejwrted  her  as  having  been 
a  small  delicate  baby,  but  as  not  having  shown  cyanosis  even  dur- 
ing tits  of  crying.  Ilcr  only  illness  had  been  scarlatina  at  the 
Age  of  nine.  The  radial  pulses  were  small,  regular,  equal,  and 
in  rate  between  »0  and  100,  There  was  no  cyanosis  or  venous 
turgescencfi.  The  pnecordiuin  was  prominent,  purticidarly  at  tlie 
left  of  the  sternum,  but  was  not  pigi>on-hreasted.  The  apex-beat 
was  in  the  sixth  left  interspace,  2  inches  from  the  sternum,  stron]; 
and  ditfuscd. 

There  was  a  soft,  not  very  distinct  thrill  in  the  second  and 
third  left  interspaces  close  to  the  stenmm,  which  wa.«  not  syn- 
chronous with  eitlier  systole  or  diastole,  but  was  most  pronounced 
at  the  end  of  expiration  and  beginning;  of  inspiration.  It  M?«mod 
to  follow  the  apex-shock  by  a  very  brief  instant,  and  to  run  into 
the  long  pause.  Absolute  cardiac  dulness  was  but  slightly  in- 
creased, whereas  the  relative  apiieared  rather  too  broad.  The 
heart-sounds  were  feeble  and  olwcured  by  a  lo\id  harsh  murmur 
that  seemed  to  be  systolic  and  audible  throughout  the  entire  pne- 
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cordia,  but  most  plainlv  at  the  base,  and  was  tranomitted  to  tlie 
louTr  Hli^k-  i.if  llif  k'fl  NCHpulii. 

r[iiin  fliJM-i'  iilwf-rviiiiini  it  wa*  jierceived  ilint  at  the  site  of 
the  thrill  thL'  luuntiui-  became  a  contimious  remitting  roar,  having 
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its  maxiitiitrii  iiiteiioitv  jiifit  after  the  firft  sound  and  its  minimum 
towards  the  end  of  iho  l"iig  silence,  but  nover  entirely  ceasing. 
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Everywhere  tho  qiiiilily  of  Uw  briiil  »ee»ie<l  to  be  th«  «am«.  The 
lun|r»,  ab<lciiufn,  ami  urine  were  ti^ative,  but  tlie  blood  examina- 
tion allowed  a  pronouuced  reduction  in  the  percentage  of  baino- 
globin. 

'Die  pr(^ri»e  nature  of  this  lesion  was  not  clear,  but  was  eri> 
dently  cougenital.  In  tiini>,  however,  the  afFection  was  decided  to 
bo  either  patency  of  the  fnranien  or  of  the  ductus  arteriosus.  Aa 
compensation  appeared  ilireatencd,  appropriate  treatment  was  in- 
stitDtcd,  ami  soon  a  sut isfwet^fry  degree  of  hypertrophy  became  re- 
established. 

To  make  a  long  story  vhorl,  this  patient  iiltimatety  married 
and  was  delivered  of  a  child,  paett^ing  tlirotigh  both  pre^ancy 
and  labour  without  special  difficulty.  Unfortunately  she  became 
infected  through  the  carelessiiess  of  her  nurse,  and  died  of  «!p- 
tioeniia  in  the  second  week  of  hrr  pnerperiiira. 

The  necropsy  was  made  by  Dr.  W.  A.  Evans,  who  found  foci 
of  auppuraiion  in  the  right  kidney  and  liver,  bnt  no  evidence  of 
inflammation  in  the  cardiac  structures.  The  specimen  is  pre- 
sented in  Fig.  10".  The  left  ventricle  was  conceutrically  by]>cr- 
trophied,  its  wall  measuring  22  millimetres.  The  wall  of  tlie  right 
ventricle  measured  11  millimetres,  and  was  therefore  also  thicker 
than  normal.  Both  septa  were  complete  and  the  foramen  was  not 
patent.  All  four  sets  of  valves  were  healthy,  but  the  aortic  orifice 
was  .so  small  as  to  barely  admit  the  indux  finger.  This  was  found, 
however,  to  correspond  in  size  to  the  lumen  of  the  artery,  whieh 
was  abnormiilly  narrow  throughout.  The  circimiference  of  the 
aortic  ring  was  4-3  millimetres;  of  the  aorta,  jnst  central  to 
branches,  45  mitlimetres;  at  opening  of  ductus,  43  millimetrm; 
and  fi  centimetres  beyond,  40  millimetres.  Of  pulmonary  ring, 
i)j  uiillimetrL's;  and  of  pulmonary  artery,  55  millimetres. 

The  ductus  was  patulous,  and  uiKin  searching  for  the  cause 
of  this  persistence  it  was  found  that,  instead  of  the  isthmus  being 
Constricted,  or  the  aortic  arcli  smaller  than  the  portion  of  the 
artery  below  the  origin  of  the  duct,  it  was  as  a  matter  of  fact  half 
»  centimetre  wider. 

In  this  case  the  narrowing  of  the  aorta  below  the  origin  of  the 
duct,  slight  as  it  was,  was  yet  sufficient  to  cause  a  {lortion  of  the 
blooil-wave  to  be  diverted  into  the  duet  and  through  it  into  tho 
pulmonary  arterv,  thns  giving  rise  to  the  mummr  and  thrill.    The 
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left-ventricle  liyjK>rlrti])bv  wn*  secomlary  to  tlie  aorlie  narrowing. 
This  was  an  inf^tiince  of  chloroeU  aortica,  and  accounted  for  llie 
fiiL-t  tliiit  tri.-iiliiiciil  lijul  ricviT  hvvu  iible  lu  riTttort-  ihc  lia'ino- 
gloliin  t(j  its  nnrriml  jiciventHge. 

I  bave  undtT  olistTviition  at  the  presunt  time  two  other  pa- 
tit-nra,  one  n  wxriiin,  ilio  nihi-v  a  young  niitn,  who  prfSL'iit  iihriost 
idontiral  physical  si^ns  and  who,  1  helieve,  art-  also  iniitnnccs  of 
this  snme  coii^unitul  unonialy. 

Dia^osis. — As  there  are  several  nffei*rioii!<  ernbrni-ed  by 
thtr  icnii  I'liiiyi-niial  Cardiiif  Affcctiims,  ii  wmilil  lie  wearisome 
and  uniieccssury  to  ri.-i.'U]iitiiliik-  iIk.'  plivrtifal  i^ijiiii^  by  whieh  caeh 
may  be  diagnosticated,  and  henw  ihc  render  is  referred  to  what 
is  iihilt'il  above  under  ihr  eiiphmi  of  [ihiiali-'il  xi^fiis.  It  only  needs 
lo  W  bere  sinlrd  thiii  the  eungciiJuil  riiiliire  of  ibe  iitTeetiun  must 
be  determined  by  the  hislory  and  in  some  eases  by  n  blood  exaini- 
mitiou.  If  llierc  is  a  history  of  the  individnal  liavinf;  been  "  ii 
blue  baby"  or  of  bi^  haviiif;  liu'eii  feelde  frmii  birtli  wirli  evi- 
llimcc  of  cirenlul'iry  einbarriLstiitierit  direetly  afler  birth,  and  if 
the  child')!  upjietininee  corresponds  nicro  or  le*j  to  that  dt'ncribod 
under  iusiii-rliun,  ibere  is  .Hrronir  iikelMiood  of  the  eardiae  dis- 
ease being  eoni-eiiital.  In  many  inatanees  ihe  parents  are  able  to 
state  that  the  family  diK-tor  iii«-OTOred  sign.*  of  liearl-disease  as 
soon  as  ihe  infant  was  bom  or  in  its  earliest  weeks  of  life. 

If  the  prrwTi  preseiif-'^  wcll-imirked  eyanosi.*,  an<l  if  exami- 
nation of  the  blood  diselnsej  tlit'  idiaiii;t'--  previously  described — ■ 
i,  c,  an  increase  of  buiuoglobin  and  rcil  eorpnselcw  over  the  nor- 
mal— the  diairnosis  <»f  a  eouyi'iiital  defei'I  <'aii  be  posirively  made. 
In  some  case.i,  as  <if  pulmonary  yteni>f'is,  there  niiiy  be  nolbiiip  to 
prove  conclusively  duriui;  life  whether  the  disease  is  congenital 
or  acipiired.  In  such  a  ease,  however,  probabilities  are  always 
in  favour  of  its  prenatal  origin,  owine  to  ib'-  Kvetil  rarity  of  the 
acquired    fonu, 

Finally,  in  doubtful  cases  of  pereisteiici-  of  Botalli's  duef,  it 
is  stated  thut  by  moans  of  the  tlininweope  a  portitive  di.i|cnosis  may 
W-  miide. 

Prognosis. — As  stated  in  llic  symploinntnlogy  of  persisionce 
of  the  foriimen,  tliii*  abnormality  may  oeea.sion  no  signs  of  its  pres- 
to, and  patients  may  reach  an  advanced  age,  .Tnd  die  of  some 
urreut  ufTeetion.     L'nussocinteil  wiili  an  affection  of  the  pul- 
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inniiic  or  other  orifice,  a  defective  sa-ptiim  ventricolorom  or  a  patu- 
lous ductus  arterioaiia  may  also  in  no  wise  affect  the  proBpect  of 
longevity.  It  is  far  otherwise,  however,  aa  regards  pulmonary 
stenosis.  Even  when  the  patient  does  not  euccumb  to  the  heart- 
lesion  directly,  he  is  most  likely  to  develop  tuberculosia  of  the 
lungs.  In  comparing  the  gravity  of  this  with  other  forma  of  con- 
genital cardiac  disease,  excepting,  of  course,  the  uncomplicated 
B«']itum  anomalies  jiist  mentioned,  Romberg  states  that  ap  to  the 
twelfth  year  of  life  affections  of  the  pulmonary  ostium  and  conns 
constitute  three-fifths  of  all  cases,  whereas  after  the  twelfth  year, 
owing  to  the  mortality  of  other  lesions,  these  comprise  four-fifths 
of  the  cases.  Taking  all  forms  of  congenital  cardiac  defects  to- 
gether, he  cites  Stoelker's  figures,  which,  condensed,  are  aa  fol- 
lows: Out  of  79  cases  of  all  kinds,  24  died  in  the  first  six  months 
of  life,  +2  had  dietl  before  the  end  of  the  first  year,  56  before  the 
tenth  year,  and  71  had  died  before  the  twentieth  year  of  life  was 
reached. 

It  should  be  remembered,  moreover,  that,  according  to  Euss- 
maiil,  congenital  disorders  of  the  heart  predispMc  to  endocarditis. 
In  other  respects  llie  prognosis  is  inflneneed  favourably  or  not  by 
all  those  conditions  of  environment  that  have  been  fully  consid- 
ered in  previous  chapters.  Lastly,  when  compensation  has  once 
begun  to  fail  in  these  cases  there  is  small  prospect  of  much  being 
acconijilishcd  by  treatment. 

Treatment. — As  may  be  inferred  from  the  preceding  sen- 
tence, this  must  be  largely  or  wholly  symptomatic — that  is,  in 
accordance  with  the  indications  of  each  case.  The  reader  is  re- 
fcrre<l,  therefore,  to  the  discussion  of  the  management  of  valvular 
diseases  in  general  for  the  principles  of  treatment 
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SECTION   IV 

CARDIAC  NEUROSES 

SYN. :  FUNCTIONAL   DiaOKDEKS  OF  THE  HE-^JiT 


CHAPTER    XXX 

PALPITATION.   TACHYCARDIA.   CARDIAC    PAIN, 
PSEUDO-ANGINA     PECTORIS 

Pathology. — Tliere  is  a  (.-lass  of  ilisordors  whitfli  maitifest 
ibcmsflvcs  fliiiitally  by  a  pervprlcd  action  of  the  heart,  or  by 
|initi  )iii(l  oih'T  st'iiwilinriK  in  the  wireline  rcpicrn,  or  bv  ii  coiiibina- 
tioii  <jf  tlic  Iwii,  yii  ill  wliioh  no  stniciiirjil  allcratioii  nf  tin-  organ 
<'iiit  Ih.'  di'lcfU'il,  Tlicy  iiro  ijfn.-ii  ffimki'ii  ol',  llicrt't'on'.  as  func- 
tional liisordpr!*  of  the  heart.  Objection  i*  made  tu  tliis  term  on 
llic  uriiinid  thut  in  "rj;!!!!!).'  r-arHiac  ili-case  iberp  U  a  ilirimrbanee 
of  fiiiicliiiri,  and,  t^triclly  ^peiikiiip,  sneb  ii iTecl inn'i  may  also  In'  ilis- 
ignated  functional  dcranjjeincnis.  Furlbemmre,  it  eannot  be 
aftinncd  ahfinlnti'ly  llmt  mine  as  yet  iinfiiwnverable  alleralion  of 
the  strueliire  <•{  the  liiail  d'tcfl  not  underlie  or  atleiid  its  pcrvcr- 
sicin  of  fiiiH'iinn.  ili.ivi'ver  InKii-al  r-iK-b  renimning  may  be,  ibe 
temi  fiinclinnal  has  been  sanetioned  by  usage,  and  is  generally 
niider^tfioil  liy  lln-  jimfi— iuii  niiil  tlic  laity  to  iiiejiii  an  iifTeeli.ni 
whicli  in  not  aifoeiated  with  demonstrable  ^tnietural  legion.  For 
this  very  reuiton  it  iit  ufu-n  advioiable  in  speaking  to  the  piilient 
or  his  frieniU  to  designate  tlip  disturbance  as  functional,  A  fear 
or  an  exii(;{!eruted  notinn  nt'  tin-  liraviiy  of  the  eoiii;ilainl  may  thus 
lie  allayed.  Althnufrh  from  fon-e  "f  habit  I  frei|uently  ajKiak  of 
these  atTeetion?  as  funetiunnl,  I  yet  prefer  the  designation  cardiac 
ni'iinisen,  since  one  eaniiot  observe  these  eases  without  coming  to 
the  conclusion  that  ihe  manife^tnliont-  i>n  the  side  of  the  bearl  ire 
the  expression  of  u  diwarder  of  the  nervous  syatem. 
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One  may  be  unable  to  detect  any  definite  pathological  lesion 
underlying  this  disturbance  of  the  nervoua  mechanism,  and  yet  it 
cannot  be  doubted  that  some  neurosis  in  reitponsible  for  the  cardiac 
eyraptoms.  In  some  instances  the  disorder  of  the  heart's  ac- 
tion jjoiiits  to  vagus  influence,  while  in  others  the  accelerator 
nerves  of  the  heart  are  responsible  for  the  manifestations.  The 
exciting  cause  may  or  may  not  be  discoverable,  but  an  attentive 
study  of  the  history  and  close  analysis  of  the  symptoms  during 
and  between  attacks  render  no  other  conclusioa  tenable  than  that 
the  cardiac  and  circulatory  phenomena  are  secondary  and  sub- 
ordinate to  some  disturbance  of  the  nervous  system,  and  hence 
outside  the  cardio-vascular  apparatus. 

It  would  no  donbt  be  more  in  accord  with  the  pathology  of 
these  eases  to  relegate  these  so-called  cardiac  neuroses  to  the  do- 
main of  neurology-,  where  they  properly  belong ;  but  the  symptoms 
calling  attention  to  the  heart  arc  so  often  the  dominant  ones  that 
they  mislead  the  patient  into  the  belief  he  has  heart-disease.  In- 
deed, the  correct  interpretation  of  the  sensations  is  often  puzzling 
to  the  physician,  and  hence  it  is  customary  to  consider  these  cases 
in  works  of  this  kind. 

Koniberg  classifies  them  as  neurasthenic,  hysterical,  and  reflex, 
in  accordance  with  the  nen'ous  disorder  imderlying  them.  This 
would  he  well  if  all  cases  belonged  strictly  to  these  categories,  or 
if  the  pathology  of  these  neuroses  was  clearly  understood.  Such 
is  not  the  case,  and  therefore  I  prefer  to  describe  the  various 
manifestations  without  attempting  to  divide  them  according  to 
their  apparent  etiology  into  special  groups. 

Symptom a 

Palpitation — This  is  a  transient  derangement  of  cardiac  ac- 
tion characterized  by  an  increase  in  both  the  frequency  and  force 
of  its  contractions.  Without  warning,  the  heart  suddenly  begins 
to  beat  in  a  more  or  less  disordered  manner,  and  to  give  to  the 
individual  the  sensation  of  a  pounding  or  knocking  against  the 
ribs.  \\'hatever  may  be  the  variations  in  rate  and  rhythm  in  in- 
dividual eases,  it  is  this  subjective  consciousness  of  the  heart's 
action  that  constitutes  the  special  characteristic  of  an  attack  of 
palpitation,  and  it  a]>pears  to  be  this  feature  which  alarms  the 
patient.     The  heart  may  be  rapid,  120,  130,  or  more,  or  it  may 
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rcmuin  bflow  100,  but  whatever  its  rate  its  action  ia  violent.  In 
tlie  luatrer  of  rhvrlitii  also  tlifrt'  are  ditTt-roiiuos.  (Jnliimrily  the 
pulse  iH  re^ilar,  Inil  it  may  Im  irregular  in  frequency  and  force, 
aud  luuv  lie  fvpn  iiilt-ntiittoul.  When  this  is  the  case  the  indi- 
vidual is  likoly  to  bo  thrown  intn  a  state  of  great  alarm. 

Each  time  the  heart  interinite,  il  is  anncninoeJ  by  a  sensa- 
tion of  ihf  organ  snddDnly  falling  or  sinking  in  Ihi^  I'hesl;  it  ia 
often  dcacrihod  aa  a  "  sinking  fL'tdinp,"  Thia  ia  sueceedeJ  the 
next  inslnnt  b_v  ii  powerful  ihrob,  a  sensation  as  if  the  heart  gave 
a  flop  ur  juni])ed  up  into  ihe  throat,  und  wilh  this  vltv  iineoni- 
fortable  feeling  the  patient  13  apt  to  make  a  audden  exHaniation 
or  oiiliTV,  and  ]ierlin]i.i  quirkly  press  the  hami  against  the  prieeor* 
din,  H9  if  trving  to  graHji  the  refractory  i>rgan.  The  bearl  may 
then  quiet  dfiwii,  or  it  may  race  off  as  madly  as  before.  It  appears 
to  me  that  in  strictly  nenrotie  jx-rsona  without  any  iliseove ruble 
orgaiiie  iniwehief  il  i^  more  eonnnou  for  the  heart's  action  at  these 
timed  to  be  rapid  and  regular  ( taehyeardia). 

During  the  attack  of  palpilalion  there  i^  often  a  violent  throb- 
bing or  piiUalion  in  the  arteries  of  tlie  neck  or  in  the  abdominal 
aorta,  or  iii  both  t<ituiition»,  The  hand  phieeil  againsi  llie  prie- 
eorditim  readily  appreeiiite.-*  the  (-iiergetie  heating  i)f  the  iirgan, 
and  not  infretiuenlly  the  eye  perceives  a  rapid  rising  and  falling 
of  Ibe  eardiiie  regimi.  .'\s  it  i«  so  often  expressed  by  the  frienili, 
"yon  c-tiii  see  the  liearl  beat  through  the  eloibes,"  If  the  radial 
pulae  is  examined  during  snch  an  attack  or  "  spell  with  the  heart," 
to  quote  the  popular  phrase,  it  may  In-  fmind  fidl  atid  quick,  or  if 
thfi  rate  be  extremely  rapiil,  siiiall  and  feeble.  Vaso-motor 
changes  are  also  very  apt  lo  aeeimipany  the  nei/.nre.  'J'ho  face 
flushes  or  pales,  as  the  case  may  be,  and  the  hands  and  feet  ttro 
usually  cold. 

One  of  the  most  typical  examples  of  jialpilation  was  presented 
in  a  young  man  who  eonstdted  nip  only  a  few  Aays  ago.  He  was 
twenty-two  and  an  athlete  of  niiperh  physique,  standing  0  feel  2J 
inches,  wcigiiing  ^00  pounds,  aiul  with  nniseles  of  Nteel.  lie  is 
an  expert  boxer,  and  can  endure  an  arduous  sparring-match  with- 
out palpitation  or  nhorlne:**  of  brcalh.  Two  years  ago  he  passed 
Ihrongh  an  uinisiially  severe  typhoid  fever,  from  which  he  made 
a  good  recovery  with  the  single  exception   of  sudden  attacks  of 

rapid,  violent  beating  of  the  heart,  that  almost  invariably  came  on 
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shortly  after  s  nicul.  T\i«y  were  nceompntiied  and  followed  by  a 
feelini;  of  exhaustion,  and  were,  naturally  enough,  very  aUnninf; 
to  bolli  the  patient  and  hU  family.  The  attacks  wero  of  frequent 
occurFencf,  MutiKitim*^  daily.  T  examined  the  young  man  at  that 
time  and  was  unahle  to  diaoover  any  indi<»tion  whatm-tT  of  car- 
diac disease. 

The  hi-^tory  of  a  rcwnt  severe  typhoid  fever  made  me  con- 
sider the  possibility  t'ither  of  an  acute  myocarditis  during  his  ill- 
&0M  or  of  ihi-  irmicardiuiii  Imving  l)een  Reriously  enf^^pWed  in  con- 
se<]uencc>  of  fatty  degeneration,  such  as  has  hocn  bo  well  described 
by  Quflin.  Knl  the  h(-art'#  il\iliies.t  mid  ([»■  heart -lounds  were  nor- 
mal, and  iiKjiiiry  elieited  the  statement  that  he  was  able  to  exer> 
eise,  indeed  hud  but  just  returned  from  a  footing  trip  in  the 
niniinlaiiiK  nf  N'orih  Carolina,  without  experienoinp  any  slmrtneM 
of  breath,  vertigo,  or  palpitation.  The  pulse  was  rapid  during 
my  exaniitiiilion.  hut  lis  viilunie  and  force  were  excellent.  1  there- 
fore asflured  him  that  bia  attacks  were  of  a  functional  nature  and 
did  not  indicate  hcHrt-discasc, 

IIi.4  Itcsh  at  that  time  was  ratlier  too  flabby,  and  he  »aid  he 
hud  been  gaining  weight  rapidly  since  bis  recovery  from  bis  ferer 
Minute  inquiry  into  his  habits,  diet,  etc.,  brought  out  the  fact  ibal 
ho  was  eating  eiionuously  and  altogether  too  much  carbohydrates, 
and  was  in  the  habit  of  drinking  a  large  amount  of  water  with 
bis  meals.  Ho  acknowledged  some  feeling  of  being  bloated  after 
eating.  It  was  concluded,  in  the  absence  of  other  etiological  fae- 
tors,  that  gastronomic  errors  were  at  the  bottom  of  bis  complaint, 
and  ho  was  advised  to  cut  out  bis  sweeta  and  starches,  to  limit  his 
consumption  nf  fiuiils  nt  meals,  to  drink  lithia  water  between 
meuls,  and  to  i>e^in  his  former  ayateniatic  exercise  botb  in  the 
gymnasium  and  out  of  doors, 

This  regime  was  faithfully  earried  out,  with  the  result  that 
his  pnlpilationx  ahiio'it  entirely  disapiicared.  Puring  the  follow- 
ing two  years  he  came  to  see  me  twice,  once  a  few  weeks  after  bis 
initial  visit,  merely  to  report  progress,  and  the  second  time  to  w- 
ci'ivc  an  examination  for  life  insuranoe,  which  on  my  recommen- 
dation was  granted  him. 

This  past  week,  however,  he  came  again  with  his  father,  vbo 
Baid  be  wanted  to  know  how  it  could  be  that  ao  robust  a  young 
man  oould  stilt  have  bis  attacks  of  palpitation  without  there  being 
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soiUGtliing  wronp  with  hia  heart.  He  then  cxplHiiied  that  the  Sun- 
(liiy  jircviims  Iiis  son  wu3  aboiit  to  hIhtI  for  t-huri'h  with  hia 
iimllicr,  wh(/ii  all  at  once  hi;  wiis  discovprcil  bv  bin  father  Iviiig  on 
the  floor  and  his  heart  l>cating  so  fast  aud  hard  that  it  could  be 
mien  thri)uj;h  thv  clothes.    The  attack  histcil  about  twcntv  niiniitca. 

Tiio  vuiing  luflii  thfii  sji.ikr  iiji  mul  caid  Ik-  ilid  imt  :"v  iiny  use 
of  being  foiieeriiei!  ahoul  the  atFiiir,  as  he  knew  perfcctl_y  well  what 
had  brought,  lliu  allack  im.  lie  luid  ciinri  hm  hc-arty  a  breakfast, 
eniisi.iting  of  enffep  and  lliree  piemen  of  German  eoffeo  eake,  besides 
fried  chicken  and  fruil.  ;\n  cMiininution  was  then  made,  and  a 
more  normal  heart  I  have  never  listened  to.  The  pulse  was 
steady,  regular,  and  SO,  standing.  The  apex-beat  was  in  the  nor- 
mal situation,  absolute  ilultir-Hs  wai^  not  incrca«(cd.  and  the  rela- 
tive luoasurcJ  3  inches  lo  the  left  and  ]  inch  to  ihe  right  of  the 
Bternnni.  The  sounds  were  clcjir,  of  normal  relative  intenaitv, 
nnd  entirely  free  i'vi<u\  inurruurH  of  niiv  kind. 

It  wa.-*  without  lie.aitatioii,  therefore,  that  the  opinion  expressed 
two  years  previously  was  reiterated.  It  was  not  quite  clear  why 
the  Qltackn  nbonld  tnke  phure  in  no  powerful  and  an  apparently 
[«?rfectly  well  young  man,  but  there  was  certainly  an  etiological 
eonneetion  betweeti  the  utiacks  and  indiscretions  in  the  way  of  a 
too  lib<^'ral  allowance  of  carbohydrates.  Tlicre  wu*  cither  a  tern- 
[lorary  abeyance  of  vagus  ciinind  «v  a  Htimnlntion  of  the  acceler- 
ator nerves  of  the  iicart.  Whetlier  ibis  was  an  instance  of  reflex 
irritation  or  of  some  toxic  inlluence  resnltiug  from  indigi-stion, 
waft  not  at  nil  clear.  But  it  would  be  ordinarily  clossitiod  as  a 
reflex  cardiac  ncorosis. 

In  llic  fiiicgiiing  cttwe  pnecordial  pain  or  other  sensations  of 
an  allied  nature  were  never  complained  of.  It  is  quite  common 
for  an  attack  of  palpitalinn  t<i  lie  aci'ompanied  by  a  painful  sen- 
nation  in  the  rcginti  of  the  heart  or  for  the  exaggerated  cardiac 
action  to  follow  the  piiin.  At  otlicr  times  the  patient  may  com- 
plain of  the  heart's  pulsntion«  as  painful.  Tn  still  other  cases  the 
chief  complaint  is  of  an  indescribable  feeling  of  distress  or  dis- 
comfort "  nl  llic  liciirt,"  wbii'li  i^  nsmdiy  but  not  invariably  at- 
tended or  succeeded  by  pnlpilatinn.  Such  symptoms  are  frequent 
in  individuals  who  me  hywtcrieal,  This  claas  of  ca*i:s  is  well 
ilhistrnletl  by  the  fcillowing  example: 

A  physician,  aged  twenty-four,  hvigbt  0  foct  1  inch,  weight 
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15B  poundi),  gave  a  history  of  "  hoart-wpakncss  "  for  a  year.  His 
jiiirftits,  hrolluT*,  »ml  »i»ters  were  all  living  and  in  good  health 
and  free  from  neurotic  tendency,  so  far  as  tho  patient  knew. 
With  oxt-eption  of  moaslra  in  cliildhww)  lie  Iind  never  I)een  ill, 
nnd  he  denied  venereal  diiteatte  or  sexual  eyxesa,  and  did  not  use 
tobacco,  alcohol,  or  narcotic*. 

Uuriiig  the  summer  of  lS8fl  he  had  been  particularly  hard 
worked  in  Iiis  profeaaion,  and  compelled  to  lose  ninch  sleep.  In 
November  he  suddenly  developed  iillaeks  of  pain  in  the  region  of 
the  heart  that  were  speedily  followed  by  accelerated  forcible  beat- 
ing of  the  organ.  It  seemed  to  him  that  every  throb  of  the  heart 
produced  [iiiin  jiwt  bi-low  the  left  nii)ple-  These  atinoks  were  pre- 
cipitated by  exertion,  atich  as  walking,  or  even  a  long  drive  into 
the  country.  After  they  had  endured  for  about  ten  days  he  be- 
came m  bad  that  he  naed  to  faint  away  during  his  attack.^,  and  he 
reinuined  unconscious  for  an  hour  or  more  in  spite  of  efforts  to 
revive  him. 

This  statement  made  me  suspicious  that  the  ao^ralled  syncope 
was  not  in  reulify  ii  true  fainting  fit,  and  bo  was  asked  if  he  be- 
came absolutely  insensible  to  his  surroundings,  or  whether  or  not 
he  knew  in  a  diin  way  what  was  being  ilone  to  him.  lie  then 
replied  that  he  believed  he  was  vaguely  conseious  of  his  surround' 
ings  at  those  times. 

These  attacks  recurred  for  about  four  mouths,  and  were  finally 
cured  by  the  taking  of  J  of  a  grain  of  codeine  4  times  daily  dur- 
ing three  weeks.  The  dnig  then  Imd  to  be  discontinued  becaase 
of  the  obstinate  constipation  it  occasioned.  Ihiring  tho«!  four 
months  be  was  much  troubled  by  insomnia.  Since  April,  1900, 
his  condition  bad  improved  somewhat,  but  at  the  date  of  his  ex- 
amination by  me.  October.  liKXI,  he  was  still  unable  to  endure 
exertion  because  of  the  palpitation  it  evoked. 

The  yomig  man  was  a  blond,  evidently  highly  nervous  and 
not  strong,  since  be  lolled  on  the  lounge  in  my  office,  as  though  too 
weak  to  sit  up,  Ilis  hands  were  cold  and  moist,  and  his  arm  trem- 
bled while  the  pulse  wn:*  being  examined.  This  was  full,  tense, 
regular,  and  varied  from  lO.'i  to  110.  The  a|>ex-I)eat  was  in  the 
fifth  left  interspace  well  inside  the  nipple,  and  the  strong,  rather 
broad  shock  was  accompanied  by  a  coarse  thrill.  Absolute  and 
relative  cardiac   dulness  were  normal,   the   latter   measuring   3 
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incfaw  to  the  left  of  the  atornal  margin  and  1  iiurh  outside  the 
right  sternal  border. 

The  lir8t  »(ound  »l  tlio  apex  was  partially  oljflcured  bj  a  rough 
vibrant  tuurmur  of  wbizsing  quality,  which  was  loudest  in  the 
crc«l  po»itiuii,  <lisap|>cur(Hl  in  the  right  latoral  dwubitu^,  and  was 
Acarccly  aiidililo  when  the  paliciil  lay  on  hio  left  aide.  It  was 
increased  in  intensity  at  the  end  of  deep  inspiration  and  grew 
ainiont.  inaudible  at  tin-  clrwe  of  expiration.  The  second  pulmonic 
eonnd  was  not  acccnnialcd, 

Thi.-  liver  was  nut  pal]>Hble  and  its  dulncss  did  not  pass  below 
tlie  inferior  costal  margin,  right  nipple-line.  The  abdomen  wu 
negative.  The  patient  reported  his  urino  as  negative,  containing 
neither  albumin  nor  sugar,  lie  wui  nut  oousciomt  of  indigcfltion> 
and  liie  bowels  were  not  conBtipated. 

The  diagiiob'is  wns  tnade  of  a  cardiac  neurosia  with  an  acci- 
dental niunriur  ami  palpitation. 

The  patient  was  jidvisod  to  spend  the  winter  in  the  South, 
where  he  eould  Ik^  in  thv  open  air,  to  take  moderate,  regular  exer- 
ciiie,  and  endeavunr  to  build  up  bis  nervous  system,  and  to  school 
himself  to  regard  his  malady  as  not  organic.  In  (be  way  of 
medication  he  wait  advised  to  take  atrycLnine,  give  up  the  use  of 
digitalis  and  allied  heart  tonics.  Up  to  the  present  writing  I  have 
had  no  fiirlber  report  from  this  case. 

This  patient  illustrated  another  feature  of  hysterical  patients 
with  disordered  heart  action,  lie  declared  be  was  always  con- 
scious of  its  pulsations,  and  could  tell  how  it  wn»  Ix-ating  without 
having  to  feel  his  puNe.  To  test  him  in  this  matter  I  took  hold 
of  the  wrist  and  counted  the  pulse,  and  then  told  him  to  eount 
alon<i  his  heart-beats.  !n  this  he  utterly  failed,  and  I  became  con- 
vinced that  his  sensations  were  imaginary.  This  is  not  always 
the  case,  however,  for  in  .'tome  instances  the  cardiac  action  is  suffi- 
ciently cxa^erated  to  be  perceived  by  the  patient.  Sometimes, 
too,  when  the  puL^e- tension  is  high  the  individual  can  pcrceire 
pulaations  in  the  extremities. 

The  powerful  influence  of  the  imagination  and  the  re^idine^ 
with  which  an  attack  of  palpitation  can  be  elicited  by  trivial 
causes  are  illustrated  by  the  following  case: 

A  law  student,  aged  twenty-four,  sought  advice  hecanse  of 
palpitations  since  the  age  of  fourteen.     Family  history  was  negst- 
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live,  nnd  tho  patient  limi  not  suffered  from  any  ■cute  diwiam  tkit 
nitgbl  hiive  led  to  nmlocardilb  or  pericarditis.  Ho  thougtti  Iw 
trouble  with  his  heart  Jati'd  from  hi*  study  of  phyeiology  in 
scbool,  wbi'n  be  observed  thai  bin  pulse  was  too  rapid. 

At  all  events,  from  ihal  time  on  be  bn«  bcon  8itbjept  to  fre- 
quont  attacks  of  violent,  rapid  Jienting  of  the  heart,  and  hs«  be«n 
tolil  ri'i'i'iiii'dly  lbnt  be  bad  beart-dieease.  lie  is  greatly  fright- 
ened  by  bis  attacks,  which  oft*n  couio  on  wilboul  appan-nt  caii» 
or  wbeti  fntipicd  \>y  study,  diirinfr  unwonted  exercise  and  excite- 
ment, or  even  too  close  application  to  his  books.  He  ib  greatly 
tnmbleij  with  fliitidcncc,  ami  this  often  sets  the  heart  to  pidpi- 
taling.  Dnrinf^  an  aitiick  ho  is  e?ihaU9ted,  alarmed,  nnd  noli<v9 
pnrlicnliirly  n  violent  Iteating  in  the  stomach.  Pollutions  oecur 
evi-ry  two  ur  three  weeks,  am!  are  followed  next  day  by  extreme 
weariness,  ncrvonsncst;,  and  liability  to  bis  palpitations. 

KMuiiinatiun  ^'howed  hin\  to  be  a  tall,  slender  man  with  thin 
eliest  and  brond  intercostal  spaeea.  Tbe  abdomen  was  thin,  rather 
gcapbuid  wlu-n  in  tbc  dorsal  doHibllns,  and  the  abdominal  aorl« 
pnlsiiii,-!!  vinihly.  Tlii'tv  wiis  frnrgling  in  the  course  of  the  Iran*- 
verse  colon,  but  no  dilatation  of  tbe  stoniflcb,  and  no  demonstrable 
entcroptosis.  'I'lic  pid»e  wtis  full,  soft,  rapid,  and  regular.  The 
action  of  lite  lii-ari  was  excited  iiud  abnormally  forcible,  and  the 
cervical  arlcries  pulsated  strongly. 

The  HiK'x-bcal  \vn*  in  tbe  normal  position,  cardiac  dnlncss  was 
not  iiicrcHseil,  nml  llie  SMiitnls  were  clear,  but  too  ringing.  Xo 
iminiiiiri  coidd  bo  dctci'ti'd.  Piiriiig  the  examination  the  patient 
liecjiTiie  very  nerviiu:«  imd  csliibited  a  fine  tremor,  the  hand?  being 
warm  and  inuisl, 

Tlii-rc  eould  lie  nu  drndii  of  the  nature  of  bis  fancied  heart- 
diir^ensp,  anil  he  watt  em|ibiiticnlly  assured  that  his  trouble  was  a 
iii'iiviisis  mid  that  he  need  apprehend  no  danger  from  his  attacks. 
It  WHS  c>iticlii(b'd  iilsn  iliiit  ill  (lir-i  case  there  was  a  reflex  element, 
;iiid  llial  ilie  ciiu-e  nt'  lli^  jiiilpiliitions  lay  in  such  an  excitability 
of  the  cardiac  accfleralor  nerves  iliat  they  were  sensitive  to  oon- 
ditiiiiis  which  Would  be  wbnlly  inadequate  to  arouse  them  in  a 
uorinnl  individual.  The  chrotircily  of  the  affcetion  made  prog' 
nnsis  ratlicr  uiifiiv*iurablc. 

So  iiiiicb  siifTeriiig  was  caused  by  the  pollutions  that  the  ure- 
thra was  explored,  reailttng  in  the  detection  of  nothing  more  than 
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IivporEpathesia  of  its  poaterior  portion.  Lotral  trentjnent  was  in- 
Blitntcd  by  ihc  appt-ialist  to  whom  the  palit-nt  was  referred,  but 
willi  no  appri-citilik-  i-fi'i.ft  on  liis  attacks  of  palpitation. 

The  following  extremely  inatructive  case  exemplifies  the  as- 
tKK'ialion  of  a  veritable  phobia  with  a  dislinct  hyslerical  element 
an(i  n  rcHox  initalimi,  or  at  all  events  an  imaginary  rcflt-x  irrita- 
tion: 

The  patient  was  a  Gennaii-American,  miirriod,  aged  twenty- 
Bix,  of  tiieiliniii  hi-ijrlii  and  wcifiht.  She  souj;ht  tiioilioil  aid  be- 
cause of  "  weaknt'BS,  palpitaliim,  and  sinking  .ipeUs."  Her  fam- 
ily history  was  nt-pirlM-,  fxi'cpl  inj;  tbiil  her  mother  and  sisters 
were  nervous.  The  patient,  was  donhtfn)  concerning  her  having 
had  the  ordinary  discasoB  of  chiblhood.  but  denied  rheimiatiBni  or 
iithiT  illm'S:^  iif  un  tii'iiti.-  or  iufi'ctiniiK  tiiihirc.  Stiid  she  had  had 
etomnch  trouble  and  been  nervons  all  her  life,  and  at  ten  years  of 
aftt'  had  liciirl-tronbJc  tliiil  cann'  from  her  stomach  and  persisted 
alMint  a  year.  Fi'-mi  lliiit  iiilairk  shi-  rccoveri'd  without  trcutuient, 
and  she  remained  well  with  excc|)tiou  of  nervoiBneBs  until  two  or 
three  ycnm  before  mdrriHge,  at  which  time  she  had  some  ncrvoua 
troidite  that  la.tted  a  year  and  a  half. 

During  her  prepiaTuy  chf  wulferfd  much  with  her  heart  and 
stomach.  The  cotifinciiient  was  <liHicuIt,  necessitatinp  the  aduiin- 
islration  of  clijurofonii  and  <Iclivery  with  foreeps.  She  thcin{;ht 
the  clilorofori]]  weiikeiicd  her  heart  very  much,  and  slio  was  not 
Strong;  euiiUfrh  to  nurse  her  liahy.  That  wa*  two  and  a  half  years 
ago,  and  ever  since  she  has  been  a  nervoua  wreck. 

She  has  "heart  allafk""  from  cxercisi-,  cxeitfirii-nl.  and  after 
eating.  These  have  liei-n  niueli  worse  the  last  four  months  in 
spite  of  treatment,  and  last  wcelt  came  as  often  as  twice  a  day. 
Kxcitcmnit.  tis  fvnui  an):<T  or  dome.'*tic  wrangles,  wbieh  uiiforln- 
nalely  are  loo  freipieiit,  at  once  pive  her  a  sinking  spell,  and  she 
lies  exhausted  for  hours,  her  heiirt  heating  very  rapidly  al  such 
times,  oceasioniilly  as  ninch  as  IflD  a  minute,  in  this  respect  re- 
senddinij'  puroxVHnial  tiiehyeardisi.  At  times  llie  taking  o{  some 
article  of  food  or  a  remedy  which  disagrees  wilJi  her  slcnuach  will 
instantly  produce  palpitation  with  extreme  exhaustion.  At  these 
timOBshc  is  alarmed,  but  is  '^]>ei?dily  quieted  niul  her  judsc  slowii 
down  upon  the  arrival  of  a  physician.  She  thinks  alie  has  been 
relieved  a  litilo  by  atrophanthus,  and  has  very  strong  notions  r«- 


gHrdiiig  the  effect  on  ber  of  ocrtuin  tiic<lii>HiDeDU — c  g.,  dilute 
li^rocliloric  HL'id,  wliich  Iwiue  giive  her  a  violent  and  prolon^^ 
attack  of  piilpilntion. 

Her  s\^llpto^)a  are  always  moro  likoly  to  ooeiir  about  ten  days 
before  menstruation,  but  when  the  inenscs  have  becmne  eatab- 
iisbed,  lior  heart  i»  more  quiet  and  she  feeU  better.  Attacks  are 
aI»o  very  apt  to  follow  looBeiiPsa  of  the  bowoU,  «iiJ  conversirlv  are 
not  80  easily  enllcd  forth  when  she  is  constipated.  Ever  since 
the  birth  of  ))or  child  she  has  been  subjocl  to  tiio  appearance  on 
her  extremities  of  "  spots  that  look  juMt  like  bruises,  uro  dark  red, 
graduully  ^row  velkiwi^li  and  fade  away."  Of  late  slie  baa  oaten 
only  t>eef  and  wine,  Ixpcauso  anything  else  produced  gas  on  the 
stomach  and  the  attacks  of  palpitation  and  ninkiiig  «]>cll9. 

She  notic««  some  8ltortnea.i  of  breath  on  fast  walking  and  as- 
wnding  stairs;  has  appetite,  and  eoiilil  eat  if  her  stomach  would 
let  her,  and  after  eating  her  stomach  feck  heavy.  The  bowel 
movements  are  irregular,  but  menses  are  regular,  lasting  two  days. 
Her  sleep  is  disturbed  by  palpitation,  and  she  nearly  always  feels 
dizzy.  During  the  rapid  hcurt's  action  she  noticc!>  pul^tion  in 
the  carotids  and  in  the  stomach,  and  she  has  a  feeling  as  if  her 
lungs  filled  up  w4th  blood,  her  face,  feet,  and  hands  arc  cold,  and 
»hc  feels  also  aa  if  slic  couM  not  breathe. 

The  attacks  persist  from  half  an  hour  to  several  hours,  and  are 
not  followed  by  a  flow  of  copious  pale  urine.  In  a  word,  there  is, 
excepting  severe  pain,  scarcely  a  seusatioti  connected  with  the 
heart  of  which  this  highly  uenrotic  and  imaginative  woman  does 
not  comphiin.  It  is  apparent  that  she  Is  only  too  glad  and  ready 
to  talk  and  dilate  upon  her  symptoms.  She  is  auro  she  ia  going 
to  die  in  one  of  her  attacks. 

rhysical  examination  showed  pulse  106,  small,  regular,  but 
not  of  noticeably  low  tension,  and  carotids  throbbed  slightly. 
Apex-beat  was  in  fifth  left  interspace,  3}  inches  from  uiidslemal 
line,  and  accompanied  by  a  I'light  thrill,  which  disappeared  in  the 
recumbent  posture,  although  ihe  apex-shock  became  more  defined. 
Relative  cardiac  diilncss  reached  from  1  inch  to  right  of  sternum 
to  3J  inches  to  the  left  of  lliiit  Ixme.  The  first  sound  was  accom* 
pained  by  a  faint,  short,  high-pitched  systolic  whiff,  which  was  of 
limited  transmis.sion  upward  and  to  right  and  was  slightly  louder 
at  end  of  infipiration — and  both  pulmonic  and  aortic  second 
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sounds  aceiiicil  iKreentiiafcil.  In  the  slfimling  position  the  aMomcn 
Imigeil  relatively  tun  njiicli  liclow  imd  was  too  Hat  above  the  um- 
bilicus. Tliti  rif;l]l  kiiljic)'  ilL'sfciidt-d  lo  ii  liltic  bt-low  tlif  coetal 
ari'b,  but  croulii  not  hv  gru»\ic<\.  The  liver  could  not  be  iimde  out 
as  having  dn>]i])C(!  downnvaril,  (Jaatric  lyuipiinv  reached  '-i  inches 
bfluw  and  1  inch  loo  fur  to  ri^lil  of  the  umbiticiiB,  and  tlu're  was 
spliishiiig.  The  nbdcMtiina!  aorta  imlnated  with  abnormul  force, 
but  could  not  bo  distinctly  piiljmted.  1'he  flbdoininni  visceru 
cvidi-nlly  dnif;i;cil  mmu'wlmt  ii]"in  their  snpporls,  and  gas- 
tropto«is  WHS  iriidi.iubleiily  prc^citl.  The  pelvic  orfjans  were  nega- 
tive. 'J'he  lung3  were  negative,  and  there  was  no  o-deina  about 
the  iiiikk>t». 

A  week  subscqucnlly,  after  Iiavinp  been  limited  to  two  moala 
H  day,  mill  liaviiig  eiijuyed  a  week  of  iiiiitiiiQity  from  her  ullacks, 
her  heart's  action  was  fonmi  slow  but  somewhat  irrejjular  in  fre- 
fineriey.  Tlie  apcN-lbrill  previously  noted  was  diseovered  to  be  a 
sliorl  but  very  distiiiei  pfesy.sinlie  one,  ami  the  lirst  suund  wiiit 
unmistakably  ihumpinfi,  I'ptm  the  patient  assuming  the  recum- 
bent jioBlure  the  seeond  sound,  exactly  at  the  seat  of  apex,  was 
doubled  and  )i  Inw-pilehed  short  muruinr  aeeoiupanied  the  first 
sound.  I  WHS  tberefiirc  fnreed  l<j  ecmelude  that  this  patient  had 
mitral  stenosis.  Xeverfhelesa.  her  symptoms  were  those  of  a  car- 
dine  neiirofis  rather  lli:in  of  iin  iirtriiriie  Ic^ioii, 

Sbe  was  si'ni  lo  ;i  well-kiiowii  nciirulopist,  who  reported  that, 
althonjtb  ilisliuel  liysleriea!  sti^nafa  wero  not  discoverable,  ho 
yet  believed  there  was  an  hysterical  eh-ment  in  the  ease.  In  addi- 
tion. I  eonld  THit  rid  myself  of  tin-  belief  that  lh<'  eundltldn  of  the 
sl.iiiiaeh  iirid  bnwi'ls  bm!  iiiueii  to  do  with  the  pr<"liii-tiiiii  (if  her 
attacks.  Al  one  time  tliey  would  follow  an  iridijresttble  meal  or 
a  rehi.viiliDii  nf  l!ie  Imwi'Is  snftieifni  to  merit  the  term  of  diarrhiea, 
at  another  some  emntiniial  disinrbnnee.  a-  a  nuarre]  with  her  hu»- 
batnl  or  an  uiigriitilieil  nexual  desire — iu  slmrl,  a  considerable 
variety  of  disturbiiip  causes. 

This  ease  i;ave  me  ciidleaa  trouble  and  perplexity,  until  at 
last,  aettn;;  on  a  liiul  furiii'^lied  by  her  sljilements  eoiieerniiig  the 
etiological  inflnenee  of  diarriueii,  I  prescrilied  a  combination  of 
astringents  which  kept  ber  hnwel  somewhat  constipated.  She  then 
beoanic  more  and  Tuun-  frei-  frnm  her  fearful  allaeks,  and  with  in- 
creasing freedom  from  them  regained  a  measure  of  confidence,  ao 
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llint  »t  the  present  writing,  1001,  I  have  not  seen  her  for  nearly 
two  months. 

Auffutt,  I90t,  hfart'i  lutiim  hfing  ^irt,  Am  teat  aitir*  iiftwinw  ^  titrdiat 
muTmurt.,  arul  thu  organ  ttat  to  all  iiypearanett  fm  from  d'uatM.  Thix  prt^ytt^it 
(nurm  ur  and  dimbliny  if  nrronil  Kmn'l  aboti  nottd  ta  uit  thtry'ort  hat*  (mh  ^  aeci- 
dmlal  origin  and  in  tam*  uay  due  to  the  dittiirbed  tardiaf  rhj/fhrn. 

A  clorg,yniun'g  widow,  Gcrittnn,  coDsult«<l  toe  because  she  was 
aiirt^  soitiiMliinjf  wa.-<  unnig  wttli  lior  heart,  aiul  i<he  fejin-il  tthc  wu 
suffering  from  the  disease  Ijor  husband  died  of.  This  was  Grarea'a 
di)teasc,  thu  man  having  been  frequently  seen  bv  mc  during  his 
life  and  final  iUnesa.  For  two  years  after  bis  death  she  remained 
in  ht-r  U!-ual  faculth,  but  about  a  your  ago  sh<>  began  to  suffer  from 
"  fljK'lIft  with  lifr  heart,"  whit-h  were  brought  on  by  vxcitvmcnl, 
and  eomeliuies,  she  thought,  by  the  taking  of  food  that  did  not 
Bfireft  with  her  Monincli,  for  with  tho  tTUftjilion  of  gas  lh«  palpi- 
tation bogan.  At  still  other  times  the  attacks  caine  on  without 
any  apparent  cause. 

The  uc^tioii  of  lh(?  heart  was  likoned  to  "  rwpe  jumping."  She 
feels  a  •'  clutch  at  the  heart,"  then  her  heart  begins,  and  the  next 
moiiiont  she  is  "  entirely  gomt,"  the  face  being  "  deathly  pale  and 
the  hands  cold  as  ice,"  Nothing  relieves  her  so  quickly  as  a  little 
brundv.  T,ni«t  week  siic  hiid  two  attuekH.  She  said  she  often 
noticed  a  gurgling  in  the  left  side  of  her  abdomen,  and  this  gave 
her  much  uneasiness.  Her  appetite  wag  poor,  and  slie  was  in  the 
habit  (if  drinking  coffee  four  or  five  limes  a  day.  She  was  con- 
stipated, but  her  menses  were  regular.  Her  acconnt  of  her  com- 
pbiint  wss  not  that  of  a  neurasthenic,  and  there  was  nothing  in 
her  symptoms  or  appearance  to  suggest  that  slic  Ikolunged  to  that 
cIjibb  of  sufferers,  Xeilher  was  there  any  history  of  neurotic  dis- 
lurbancoii  in  her  family. 

She  was  thirty  j-ears  of  ago,  rather  spare,  and  of  medium 
height.  There  was  no  tlirobbing  of  the  carotids,  no  tremor,  no 
IM?rspiralious,  no  enlargement  nf  the  thyroid — in  short,  no  indica- 
tion of  Graves'*  disease.  The  pulric  wa«  90,  equal,  rc^ilar,  «nd  of 
fair  tension.  The  apex-beat  was  in  the  normal  situation,  cardiac 
dulness  was  norunil.  and  the  heart-wiuuds  were  normal  excepting, 
perhnpi*,  that  ibe  first  was  rather  too  ringing.  There  were  no 
murmurs.  The  lungs  were  negative  also.  Within  the  abdomen 
was  the  intert*ting  finding  that  accounted  for  her  gurgling.    The 
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abdominal  walls  wen:  relaspil,  d^-pending  baglike  And  bulging  in 
ibc  byiiogn.-'Iriniii,  while  the  epigastric  rr-giim  was  too  fliit.  An 
indistinet  spliisliinj;  \vii«  I'liritcd,  and  giistrio  tyinjiany  extended 
wpII  down  into  the  pelvis,  but  uol  more  than  an  inch  to  the  right 
of  the  mediuii  line.  It  licj^iin  ar  the  level  (if  the  iiiiilh  iiistend  of 
the  »eveiifh  i'<)sinl  enriilngo,  and  vas  too  long  vertically  in  propor- 
tion to  its  lateral  diuiensioiia.  The  kidneys  and  other  viscera 
could  not  be  made  out  as  prulapscd.     She  hmked  ann-mic. 

IliTi*.  then,  was  an  individual  whose  organs  were  apparently 
noriual  with  exw|itinn  of  the  sioiuacli,  which  was  prolapsed  but 
not  diluted.  No  nilicf  condition  cmdd  he  discovered  to  account 
for  her  palpitalioos  and  aecdrdingly  she  was  lold  that  the  attacks 
were  priil>ably  dne  tn  the  (jastric  disorder,  perhapf  iiiten«ifierl  by 
the  iiiiciiie  use  nf  eoirt-c.  She  wa^  emphalieally  ns.^nred  that  her 
attacks  were  not  dangemna  nnd  was  ordered  to  secure  an  abdom- 
inal siippi.irliT.  mid  so  .iiljiisi  her  cluiliinf;  as  In  avoid  the  dragging 
of  her  .-kirlft  npnu  the  abdominal  parietes  and  pressure  upon  her 
Btomach, 

She  was  (riven  linetnrc  of  iinx  voinicii  before  and  dilute  liyilro- 
ehlorii'  acid  in  essence  of  pe]»siii  after  meals.  For  ihe  attack  of 
pal]iiTaiii'n  with  pnlhir  of  fnei'  atid  coldne-^s  i>f  tlio  extremities  she 
was  given  tablets  r)f  iiitniglyeerin.  (.'ofTee  was  forbidden,  and  in- 
strnctions  were  ^iven  regnrdinjj  n  sini]>le  and  notirishiiig  diet.  At 
present  writing  the  syinplHtns  sliil  persist,  hut  are  less  severe. 

Tachycardia. — The  pliysieinn  is  freipienfly  called  on  lo  trctit 
oases  of  hahiinally  rapid  liearl's  action,  which  are  so  annoying  to 
the  ]mtieiit  by  reason  of  his  subji-cfive  ciTisi'ioitsTiess  of  the  'ainc 
lljai  Ihey  may  be  snid  to  be  a  persistent  palpitation.  In  many  in- 
stance? this  ir  the  exajigeratcd  cardiac  action  of  Graves's  disease, 
yet  it  is  su  proiniiu-iil  a  symptom  that  it  brinirs  ihe  patient  to  the 
doctor  in  the  belief  that  the  heart  is  the  real  seat  of  the  trouble. 
As  cxnplitliabnic  goitre  is  a  disorder  of  the  nervous  system  instead 
of  the  heart,  it  will  not  receive  special  i-onsiilerfttion  in  this  work. 
There  is  another  I'hii-s  of  eases,  however,  wliich  likewise  present 
I.ai'hycardia  and  attacks  of  patpilalioii  iis  their  nniin  snnptoms, 
and  which  Iwcanse  sometimes  associated  willi  thyroid  enlargi-ment 
woulil  seem  I"  be  ineomjilele  fonii..^  of  flraves'<i  disease.  The  indi- 
viduals are  highly  ncrvnii*.  easily  jigitaleil,  niaiiifesl  more  or  less 
tremor,  and  in  some  instances  have  &  warm  unduly  per.*piriiig 
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skin.  Tb«y  do  not  show  exophthalmos,  and  if  goitre  is  not  pres- 
ent, it  is  often  expfwlingly  lUHiciilt  to  say  whvlhor  tlicy  hulong  to 
the  cat^ory  of  exophthalmic  goitre  or  not.  Most,  if  not  all,  the 
vam-H  I  haw  «e«n  have  been  in  wouicn,  who,  as  a  role,  arc  hotow 
the  age  of  forty. 

t  Imve  frequi'Dtly  (liscovcrcd  t-iilcroptosi»  in  these  persons,  and 
I  am  not  ablo  U>  e-^i-ajtc  the  eonvietion  that  tliere  is  mhiio  intimate 
etiological  oonuection  hetwceu  tins  condition  and  tliat  of  the  nerv- 
ous system.  In  eonio  iIrto  lias  Ik-ou  evidence  of  moderate  cardiac 
hypertrophy  and  in  others,  not 

This  form  of  cardiac  neurosis,  aa  it  may  not  inaptly  be  termed, 
was  well  illiiKlratvd  by  tlie  case  of  u  married  wuiiiau  of  twenty- 
seven  wlio  rame  for  treatinent  on  acooimi  of  syiiiptomR  that  made 
her  fear  heart-diBfase,  One  sister  had  died  of  pulmonary  tnber- 
cidotiis  at  l.ht-  age  of  Iwenty-four,  ami  I  may  »»y,  in  passing,  that 
in  my  cases  I  have  been  struck  by  tlie  frequency  with  wliicb  a 
history  of  t'onsumptiou  in  some  near  relative  has  hoen  obtained. 
'I'be  patient  had  not  been  in  her  previously  good  health  since  her 
last  eonlinenieiit,  two  and  a  half  years  before.  Her  home  was  in  a 
n-nioto  Nuburb  in  n  lonely  situation,  and  as  night  approached  and 
her  husband  did  not  return  she  regidarly  grew  nerroiu  and  appre- 
hensive. She  had  lost  weight,  and  for  a  considerable  time  tiad 
noticed  thai  her  heart  l»cnt  twi  fast.  Recently  it  had  taken  to 
giving  a  "  flop,"  and  every  time  this  occurred  it  threw  her  into 
a  state  of  alarm  and  agitation.  Her  ne<;k  had  grown  full,  but  iOie 
had  given  this  no  attention  in  comparison  with  the  action  of  her 
heart.  She  was  a  hearty  feeder,  and  all  her  functions  np|>eared  1o 
be  normal.  Physical  examination  showed  pronounced  enlarge- 
ment of  the  thyroid,  which  was  finn  and  without  thrilL  There 
was  no  prominence  of  the  eyeballs,  hut  there  waa  a  fine  tremor 
and  the  jiulse  was  so  rapid,  In  consequence  of  extreme  nervous  agi- 
tation, that  no  attempt  was  made  to  count  it.  Cardiac  impulse 
was  exaggerated,  but  the  area  of  dulness  was  not  demonstrably 
increased,  and  the  sounds  were  clear,  ringing,  and  fn-e  from  mur- 
murs. The  lungs  were  negative  and  there  was  no  enteroptoeis. 
The  case  was  regiirded  as  one  of  incomplete  exophthalmic  goitre, 
and  a  guarded  prognosis  was  expre-ssefl.  The  patient  was  assured 
that  she  had  no  heart-disease,  and  I  observed  that  tbia  a^uranca 
at  once  fa\-ourablv  influenced  the  heart's  action  and  nervousness. 
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Til  coiiohwion,  it  inny  Im  stntoil  tlint  under  tlic  prolonged  use 
of  imliiK"  lo  ilii'  nfck  :in<i  inlpriiiil  mi'ilicalifn  aildrcssoii  In  relief 
iif  \viN|ilL'iiLf  umJ  iiiipn.ivfjriciil  uf  iligt'.'^tii.in  aii'l  ^'tiLTal  liciillh, 
this  patient  ultimately  luiirle  a  couiplete  recovcrv,  the  thyrnid 
liCL'oininn  of  iHiriiml  size  and  the  tiicliycardia  disnpjicarin;;  en- 
tirely. 'I'iit're  was  i-videiitly  a  meiirosis  in  lliii'  Ciisi?,  as  sliuwti  hy 
tliL'  powerful  lifiniinalioii  of  lier  enuitions  over  the  aelioU  of  her 
licBrt.  WhelluT  there  wa»  iiny  direct  coiirioetioii  Iwlwoen  the  thy- 
roid eiilariiftiieiit  mid  the  tnrhy<'Hrdia  and  palpilurii^n*  I  am  not 
able  tu  aay,  but  her  ncrvousneBs  certainly  disappeared  pari  piutmi 
with  rhe  dcereune  in  the  sijie  of  the  j;land.  Nevertheless,  her 
pnlsp-rato  was  invariably  influenced  by  tlie  Btnte  uf  her  digestion 
and  elimination. 

I  H'call  iiiioilurr  ease  of  rapid  and  pounding  cardiac  action 
in  a  female  who  presented  fine  tremor  of  the  extreiuilie*,  Init  no 
'itlier  ^i;;n>i  of  Oraves'e  disease,  and  who  was  nlliuialely  founil  to 
be  |jrejrn«Tit  at  the  time.  As  sh(?  was  positive  tliat  her  syniptoms 
had  first  attraeted  her  notice  after  the  cessation  of  her  mense.i, 
and  the  heart's  action  quieted  downi  somewhat  as  the  pregnancy 
advanced,  I  have  not  Id-en  able  tn  delermine  what  the  eoiiiiec- 
tiiiii,  if  any,  wiis  hetwn-ii  ihe  two  (Miiiditicins.  This  piitii-nl  was 
nnrnislakably  nenrotie,  a»  shown  by  both  her  family  and  personal 
hisflory.  Wbclher  sueh  riifex  are  iTi«tanee«  of  iiH'i]picnt  or  incom- 
plete (iraves's  disease  or  not,  they  are  instances  of  cardiac  neuro- 
sis so  fur  as  the  action  of  tin-  heart  is  coneerne<l. 

The  foregoing  eases  jiresent  fonie  nf  the  .»yniptonmtolog;y  of 
hearl-nen roses  so  graphically  that  it  was  thought  best  to  intro- 
duce them  befiifc  cou'^idering  tlic  etiology,  although  in  so  doing 
the  general  plan  nf  lids  wcirk  is  departed  from.  It  is  Imlicvcd 
they  will  throw  sonu'  light  on  t!ie  eunsation  of  lionic  of  the  most 
eominiin  mnnifi-'iliiti'iTis  nf  fiini'tional  cardiac  iliscirilcrs.  As  there 
is  no  deriioiislriilile  alteration  in  the  siructnrc  of  the  refractory 
organ  in  typical  cases,  there  is  ni>  morbid  anatoiiiy  to  he  described. 
If  a  valvular  !i'.'*ion  i-r  dilafiitiiiTi  of  lln-  lu-arl  i^  fouiiil  in  a  jK'rsou 
dbplaying  llic  synipiiiius  of  ncnr<itic  di-torbancc  of  cardiac  ac- 
tion, a  conddnalion  which  is  not  at  all  infrequent,  the  analomico- 
patbolr'trieal  changi-s  on  the  |>art  of  the  heart  arc  not  to  lie  re- 
garded as  di-[M'ndent  upon  the  neiirofii<i.  Tliciv  nuiv  be  an  etiologi- 
cal vunnecliuii  iu  su  I'ur  us  the  organic  heart-lesion  may,  llirough 
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its  influenre  over  metabolism,  aid  in  llie  dcvclopmvnt  or  llie  main- 
tennnce  of  the  nourwis  iind  mny  h«lp  to  explain  the  ease  witJi 
which  th«  Lc'iirl's  action  ia  pertiirbo<!.  It  may  «l»o  be  claimed  that 
tho  palpitation  and  tiichycardia  iiiduov  th«  dilnuttioii;  but  iii  my 
experience  those  i-uso*  dw  nut  dUplay  permanent  cardiac  enlarge- 
ment to  an  extent  that  calls  for  trcatiDent. 

Ail  previously  staled,  the  pathology  of  palpUalion  is  obscure.  It 
is  argiied  that  it  umy  bit  <hie  to  loss  of  vagus  control,  wbieh  allowa 
the  acooloratiir  to  gain  the  ascendency,  or  that  there  may  be  stimti- 
lation  of  this  latter  independent  of  au  abeyance  of  the  inhibitory 
apparatiiH.  Again,  it  is  imt  nt  nil  ei-rtaln  thai  there  may  not  exiM 
aonie  histological  change  in  the  heart  structures  or  nerve-centres 
which  mny  account  for  tlie  readiness  with  which  the  action  of  the 
heart  becomes  disturbed  under  conditions  that  are  inoperable  in 
tlic  healthy  individual.  Ah  Romberg  says,  arterioselerosiB  some- 
times develops  in  neurastlieiiicB  al  an  unuMually  early  periixl  of 
life ;  and  who  can  say  that  there  may  not  be  some  connection  be- 
tween this  fact  and  the  ciirdiue  mHiiife»tatioiis?  These  are  mat- 
ters of  ape(Uilation  purely,  and  in  the  present  state  of  our  knowl- 
edge we  must  content  ourselves  with  s[K><;ulation  and  theory. 

Cardiac  Paia. — This  is  another  exceeiHngly  fnijuont  s\inptoin 
in  neurotic  patients  who  Bufler  from  fancied  disease  of  the  heart. 
It  jjossesses  no  iniiformily  in  intensity  or  fharacler.  being  in  one 
case  sharp  and  darting,  in  another  dull  and  continuous.  Its  ooe 
feature,  common  to  nil.  is  its  location  in  the  heart-region,  usually 
in  close  proximity  to  the  left  niji])le.  It  is  sometimes  intcofiilied 
or  even  evoked  hy  exei'cise — e,  g.,  sweeping,  which  calls  into  use 
the  muscles  of  that  portion  of  the  cheftt.  In  some  instances  it 
soeius  to  be  inf!iiene<*d,  in  part  at  least,  by  atmospheric  oonditioDs. 
Very  frequently  this  pain  is  associated  with  a  feeling  of  anxiety 
or  oppression  in  the  girtiwordia,  which,  because  it  occasions  a  vague 
feeling  of  apprehension,  is  by  the  Gennans  called  herg  angxt,  op 
anxiety  of  the  heart. 

This  scn.4alion  may  be  wholly  independent  of  any  demon- 
strable change  in  tlie  heart  action,  but  is  apt  to  he  attended  bj 
palpitation,  coldness  of  ihc  hands  and  feet,  and  other  indications 
of  vaao-inotor  disturbance.  As  stated,  it  may  aeeom])any,  but  as 
a  rule  it  uema  to  replace,  actual  pain.  Whatever  the  exact  diar- 
acters  of  this  pra-cordial  feeling,  it  is  very  unlike,  and  is  not  to 
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Ik'  cull  foil  nclod   willi   tlii^   painful  ttoiziirpfl  which  arc  designated 

iiiiyiiia  in'ciiirin,  wln-ilicr  tnio  or  fiiht.  Tlit  iliffercnccs  are  so 
iiiarknl  ilmt  uu  iiiislukf  oiinlil  lu  Ijir  iiiinif,  iiml  yt  it  is  [wssiblo 
for  liu'  fct'Iiiig  (if  cardiac  anxiety  to  be  mistaken  for  the  conatric- 
tiou  of  tilt'  clit-st  presoiit  in  k^uvc  tiiij;iiiii  and  thf  fut-Iing  of  apppe- 
hcn-iion  fur  tlic  sriiiic  of  iiiipcniliiig  ili-iilli. 

Pseudo-angina  Pectoris. —  From  iho  siaiKlpoint  of  scientific  ne- 
curacy  this  term  ma_v  be  am!  donlbtlcss  is  objectionable,  sinco  there 
can  he  HO  siu'b  ihinj;  uc  ii  fiilsi-  i.-hcl  piiiii.  Nevertheless,  this 
lonii  is  sai]cti(med  liv  tiic  usage  of  the  l>i.-*l  writer*  in  this  country 
and  Kiirope.  Tl  inclndes  those  prn'iordia!  pains  which  closely  re- 
semble atlHcks  of  coronary  snginn,  ami  arc  ihercfore  spoken  of  by 
Osier  us  "  allied  ^tiilos."  The  essential  diffcrenee  Ijclween  them 
lies  in  the  fuel  (liiit  pscnilo-iui;;iiiii  is  iiidi-iiciiilrnt  of  ^tnieliinil 
disease  of  the  heart  or  its  nutrient  vesselt),  and  that  it  is  not  likely 
to  eaiise  sudden  death. 

In  true  niigiiia  there  is  some  condition  wiihin  the  heart  whieli 
initiates  Ihe  stimulus  sent  to  tlio  nerve-centres.  In  the  pseudo 
form  the  starting-point  of  the  painful  attack  is,  aecordJnp  to 
Iliiehard.  nol  ihe  hi'arl,  hut  witiii'  peripheral  or  visceral  nerve, 
nioft  eoinui'ilily  one  of  the  interei.>Nlals.  The  impulse  tiieiiee  passes 
to  the  medulla,  and  there,  reaching  the  sensory  centres,  evokes  a 
sensation  of  pain  that  radiates  into  the  ehest  or  down  the  arm 
with  plieiiiiriiena  that  |ioiMt  to  u  coincident  stimiihition  of  Ihe  va3i>- 
niotor  and  vaj-iis  eeiilri's.  Often  il  is  some  painful  point  on  iho 
chest,  generally  one  in  the  region  of  the  left  nipple,  which  acts  as 
ihe  siarttn^ -phu'c  fi)r  an  altaek.  Wliclhei'  -uch  i<  the  piithology  of 
these  eases  i-r  not,  Il  eertiiiiilv  .-^i-cuis  to  me  to  afTonl  a  fairlv  satia- 
factory  explanation  of  the  essential  dilTerence  between  these  two 
forms  of  aii;;inii. 

Writers  recojinise  three  great  varieties  of  tliis  neurotic  form: 
the  reflex,  the  vaso-inolor,  and  ihe  t"\ir.  Of  ihese.  angina  re- 
flecloria  is  the  most  eonimou,  although  no  one  can  observe  those 
eases  witlnail  eoniiiig  to  the  eonclnsion  that  ihey  are  all  very  apt 
to  blend  imlistingiiishably  with  each  other.  Irritation  within  the 
nlMluiiiinal  organs  is  thought  lo  Im*  llie  most  eoiumon  starting -point 
of  an  attack  of  the  reflex  variety,  and  yet  the  vaso-motor  forni 
may  likewise  Iiml  its  origin  in  s<iine  disturbance  within  the  nbdo- 
itwii  ua  well  ud  iu  any  part  of  the  body.     Ilnchard  dwells  tiiueh  on 
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Iho  toxic  nngina  and  findB  its  causation  in  toxic  ogoncies  intro- 
liui-fid  ioto  the  svstoiu  from  willioiil,  sudi  as  tobacco. 

An  attack  of  p'scudo-angina  {tectoria  is  a^niEing^  and  because 
it  uKiially  Iv^^ns  in  the  canlioc  area  it  excite*  a  feeling  of  feur  or 
apprehcDBion  that  i»  elosoly  Hllied  (u  u  sans^-  of  impending  death. 
Ordinarily,  however,  the  patient  admits  that  this  feeling  is  subor- 
dinate to  that  of  pain.  Thi»  latter  radiutes  throughout  tlie  cliest 
and  into  tJie  li?ft  arm,  whieh  is  apt  to  feel  numb  and  poU,  There 
i*  often  a  "  (.'liitehinjr  feeling  at  the  heart,"  and  the  patient  is  apt 
to  have  a  sensation  as  if  she  were  "  sinkiuf;  away,"  At  snu'h  times 
the  pulse  ia  said  to  beeonie  "  very  low,"  by  which  seems  to  be 
nu-ant  alow  and  weak.  In  cases  of  the  vaso-motor  type  the  face  ia 
pale  and  anxious,  the  extremities  cold  and  elammy,  and  the  pulae 
is  email,  nttually  alow,  and  often  irregular  or  intermittent. 

The  sufferer  from  jjaoudo-anpina  is  not  compelled  to  assume 
an  creet,  motionless  attiliidc,  uw  in  true  angina,  but  lying  on  the 
lied  or  couch  moves  about  restlessly  and  moans  or  cries  aloud  with 
paiu.  It  is  this  feature  of  the  attack  on  which  reliance  is  ckie6y 
placed  in  the  determination  of  its  real  nature.  Kxceptlonally, 
patients  pass  into  a  cataleptic  state,  apparently  though  not  actn- 
nlly  UDConacioua,  rigid,  and  it  may  be  cold,  presenting  in  this 
stale  an  appearance  which  is  very  alarming  to  the  friends,  who 
think  it  presages  9pee<Jy  death.  The  attacks  nsnaUy  come  on  sud- 
denly and  withont  waniing,  frequently  at  night,  but  in  some  in- 
stances there  are  prodromata,  sneh  as  cbillinpss,  restlewinew,  or 
vogue  nervous  sensations.  Some  authors  state  that  this  nenrotio 
form  of  angina  di.«plays  a  tendency  to  periodicity  by  rucurriog  at 
the  same  hour  on  siiecessivo  days. 

The  dnnitiou  of  the  seizures  is  longer  than  (hat  of  true  angina, 
lasting  for  one  or  more  hours;  their  departure  is  apt  to  Ivuve 
tlie  patient  weak  and  exhiuistcd.  They  may  abate  gradually  or 
suddenly  or  they  may  lenninBte  in  an  attaek  of  violent  palpita- 
tion. Numbness  and  helplessness  of  the  arm  into  which  the  pain 
radiat4'8  are  not  infrequent  sequels  of  a  psrox,>'sm.  Patients  are 
naturally  terrified,  not  only  by  the  winnre,  hut  also  by  the  pros- 
pect of  its  return.  Its  frequency  of  occurrenco  i.^  variable,  but 
u.-«ually  the  iuterviils  of  freciloui  from  pain  are  not  long.  ITw- 
cliard  i^'bserv'cd  cases  in  which  as  many  aa  300  or  300  attacks  were 
experienced  in  the  course  of  a  Bingto  year. 
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In   pure   angina    re/ledoria    without   vasomotor    p1iciiomeu& 

ipritiiliiiii  iirigiiiiitcs  ill  fiiitin'  iliMtiiiil  part  and  tlip  pain  radiates 
ihi'iii'o  iulii  tlic  ciii'diao  arciij  iVmii  wliii'li  it  sjiri.-mis  along  liie  in- 
lcr(!o»tiiI  mTVf«  nnd  wen  into  the  left  arm.  There  is  usually  an 
associiilHl  fi'i'lin^  iif  nnsit'ly  iiinl  roriisl  riot  ion,  but  the  neuralgic 
eU^menl  is  the  nmre  [iriiuiiiiiieed,  lliichard  pIIch  n  ease,  not  nb- 
wTVed  liv  liinisi'lf.  Ihavcvit,  in  whicli  the  paroxvenis  of  jiain  origi- 
nated ill  ihe  eicatrix  of  a  woiini!  recfivcd  many  years  k-fore. 
'I'hi-!  was  (iiuialeil  lit  the  lieni!  <if  rhe  elhcuv,  and  tin-  aUii'-k  <if  |min 
«':is  |)i-eeijiiliil('i|  by  rjioVfiuenU  of  llie  jiiini,  by  frii-liiin  of  the 
elothing,  mid  ivcn  by  gentle  mlroking  of  the  ni'iir.  Sipu'ey-irig  of 
ilie  niidtllr-  titii;er  wa."  a!r*<i  eapable  of  aronsinfi  a  jiarnxysin,  and 
till.-*  fail  Iiigi'lln-r  with  their  eurc  by  jieiipiinclnrf  led  him  lo  Oon- 
elude  llierc  iiiiisl  have  hecn  mi  liysli'riea!  elenn'iiT  in  llii'  ea.w. 
flu  also  (iiioteo  tile  Inslam-f  of  an  oftieer  wlm  esperieneed  an 
atlai'k  "if  psi'iidri-iiJiuiim  in  I'liiisi'ijiiriii'c  •<(  piiiiifnj  irriliilinti  r)f  Win 
fiHtt  l\v  "Ue  of  his  do'urariiins,  wliieh  had  fallen  iiilo  Inn  iioot,  and 
Tberp  remained  during  the  day.  In  sneh  an  iiidividinil  tlieR*  nnwt 
h(>  a  highly  ni-iirolic  lenrh-iicy.  Osier  iiarriites  a  sinj:le  ease  in 
whieh  this  form  of  angina  fnHowrd  attacks  of  voiiiitiiig.  and  there- 
fore appi'iired  dm-  In  f;ii^ln>-irilfsiiiial  irrilalion.  Such  allucks 
have  also  lieen  known  to  re^idl  rt-iint  expnsure  tu  eold. 

In  the  riino-Tiiiifiir  form  the  excitinj;  cause  niiiy  likcwlwe  l>o 
ex|H>«iire  lo  cold  it  even  ihe  wiiKliiTig  of  llic  liaiiiU  in  very  eold 
water.  In  llii:*  group  there  are  plienomena  of  widenpre«d  vaso- 
motor wpawui  as  well  as  pain,  as  might  In.'  expeetcd. 

Tiic  strictly  lii.rir  form  ii*  excei'diiigly  nncoiumon  iiinl  pro?»nnfs 
eoiifliili'rable  divcrsily  as  i-egiii-(!rt  ibe  wcverily  of  the  iill;icks  and 
the  prnmiiienee  of  certain  features.  Pain  i«  often  fiuhnrdinatL*  to 
U  feiding  of  anxiety  nr  pricennliiil  oppres.^ion  and  llierc  is  dis- 
turbed cardiac  rliylhin  in  Ihe  wny  of  rclanlation  or  aeeelcrution, 
irreguhirily,  and  inlcrmittcucc  »{  Ihe  jmliie.  In  tobacco  angina 
lliprp  may  Iw  vertigo,  pallor,  a  eonlracled  pulse,  leiideiicy  to  syn- 
cope, pr:t'cnrdiat  anxiety,  coldncuw  "f  the  iKinilji  and  feet,  and  cold 
pcrsiiirtit iiiU!*,  .\eeordiug  lo  llni'hard,  there  Tuay  he  olhcr  aitsn- 
oiated  Bjinptonis  whieh  are  refi-rahle  to  nicotine  intoxiealion,  as 
di/zinejiB,  linnitus  nnriuni,  dysplum'ia.  ami  eejihiihilgia.  a  sense  of 
siiffrH-ation  or  dyspurva.  general  weakness,  cerebral  confusion, 
spinal  tenderness,  and  disorders  of  vision.  Although  anginal 
40 
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altHvks  frnni  tobacco  may  he  incornplclo  in  »1]  their  mnnifestn- 
liou-i,  tlicy  art-  lunic  ihi-  Itiw  fi-v^n-,  iimi  iiihv  Ik-  of  gri'iil  iiiti-risilj-. 

Etiology. ^Although  Ihe  aiitoniatic  action  of  the  heart  prob- 
ably  depciids  upon  some  qualilii'  Jnhcn-iit  in  thf  cardiac  rauxclc* 
cells,  niul  not  iijmjii  llic  m>rvp  Hlaiitciitit  or  panglia  situated  in  t!» 
livart-wiills,  still  there  can  tw  no  doubt  of  the  powerful  inSucnco 
of  nieatal  and  ncr\'ou8  slato*  iijion  cardiac  action.  Th«  «!«**  of 
diBorder«  now  eonnidered  is  generallv  ihoiiglit  independent  of 
ittruot.iiral  disease  of  (he  heart,  ulthmi{;h  ]M-rsoiii<  with  nrpinic  c-ur- 
diflc  lesion»  inuy  un<toiibleill_v  preiwnt  some  a;nipt'>niB  rloael^y  akin 
to  Ihose  of  thp  .'io-<'alIed  cardiac  neuroBes, 

The  predinpo^infi  chukcs  of  the  so-oalkHl  functional  or  neurotic 
dirtlurlmneoi*  of  cardiac  action  and  of  the  various  sensations  refer- 
able to  the  heart  aro  those  disordnrs.  ncurusthfnia,  b.y»lrria.  etc;., 
wbit'b  for  want  of  dctiiiilc  knowledgr-  of  llieir  pnrti>iIog,v  are  called 
neuroses.  I'aychoaes,  such  as  bvpocbondria,  may  also  be  attended 
bv  dii>turbuneG  of  cardiac  action  and  other  «yiHptomi«  rcforable 
to  thff  heart,  (.'onsoqnenlly  in  every  ease  of  cardiac  neurosis  the 
physician  should  endeavour  to  ascertain  and  expect  to  doal  with 
some  such  underlying;  neurotic  or  psychical  element. 

Ucrcdity,  ago,  and  sex  have  an  luidouhted  etiologir  influence 
over  functional  disorders  now  eoH»iiiered.  Most  of  tlicsc  ptiticntx 
present  a  clear  family  history  of  neuroses,  and  some  of  them  have 
niftnifeslcd  unstable  cardiac  netion  from  childhood.  It  is  particu- 
larly in  the  female  sex  that  the  symptoms  which  have  Ikm'b  do- 
scribed  are  encountered,  and  yet  some  of  the  most  pronoimeed 
canes  an'  tii-n  in  ynunj;  im-n.  Wnnien  up|M'n  esfwinHlly  prone  to 
these  symptoms  during  the  child-bearing  periofl  and  at  the  meno- 
pause. Their  iittacks  of  palpitiition.  liOHrt-pain,  or  what  not,  are 
very  apt  to  be  evoked  during  the  days  immediately  preoeding 
menstruation.  This  is  not  because  of  any  direct  etiologic  ctmnec- 
tion  Itetween  the  two,  but  simply  because  at  this  time,  as  at  the 
climacteric,  Ihc  ncrvons  system  is  more  than  nsnally  unstable. 
Whatever  serves  to  lower  ner\-e  lone,  or  ollierwise  deteriorate  th« 
jjenoriil  health,  predis)>a9ca  to  cardiac  neuroses,  and  therefore  mas- 
turbation, excessive  venery,  loss  of  sleep,  iriorrow.  worry,  too  close 
confinement  to  mental  pnrauits,  are  all  preilisposing  factors. 

The  iiilliienens  which  act  as  exciting  causes  are  too  numemus 
and  varioiui  and  often  too  obscure  to  warrant  tlic  atlcmpt  to  unit- 
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merate  tlmm  in  delail.     I'alienlx  urc  very  upt  lu  Mpi-itk  of  btiving  a 

'"  iiiTv<p|i.-i  --ilHPck."  Iiv  wliii'li  iriiiv  |jf  meant  ftoine  smlileii  sltirt.  or 
friglit,  uii  lmf^]lt'^Ic■lJ  [lic-pp  of  IimiI  nt-ws,  and  the  likt'.  In  nmn^ 
iiistaiifes  the  mere  auf^cKtion,  wKieihei-  siuhjoetive  or  mmii^  by  an- 
iillicr,  lliai  tlu'V  Liivc  hoart.-ilirtfiisc  siitticfla  to  excitp  nn  attack  of 
|ial|>ilaliun.  TIiIh  if  iiurtit-iilarlv  ilic  oaw^  with  bvBtL'rit-al  sub- 
jcrls,  and  1  bavf  ktiuwii  ii  wurd  i-asiially  dropped,  liv  Ix-itip  wrnng- 
\y  iindprHttHtd  to  apply  to  hlitiflelf,  to  tlipow  ancli  a  person  into  a 
violent  lit  iif  |)}ilpila(iiiii  willi  ciildiii-ss  of  tlif  luiiids  mid  a  ffi-lini; 
of  iiitciisc  aii\i(-ly.  On  tin-  i>tluT  Imnd,  a  rcaws living  word  will 
eometimps  as  promptly  cuiiot  the  action  of  the  heart. 

Tlicre  is  ofn^n  a  clune  eiinTicftinii  ln-twfrn  tin-  taking  of  fond 
or  a  reniedy  and  thi'  miaet  of  symptoms.  This  is  sonieiinips 
Joiibtlfss  ibe  result  <if  ifugncstion.  ul  others  of  the  formation  of 
pnidupts  of  indigestion,  and  wlicii  this  latter  is  the  Cbbc  it  ia  dif- 
fienlt  to  say  u'betlier  It  is  llironph  a  retlex  or  iiieehaniea]  aetion 
or  is  till-  elTecl  of  the  alisorplioii  of  toxins.  'I'lie  syiiiptonis  nol 
infiwinently  cunie  on  an  ijuirkly  that  tbero  woidd  hardly  seem  to 
be  lime  for  t!ie  fonniition  and  ac-lion  of  toxins.  In  neiirastbenit; 
inclividuais  fiitii;iif  i>  iinilonbtedly  an  c.seitiiit;  faetor,  1  liavo 
known  a  woman  lo  lake  a  nhort  walk  and  iiiiiiie>liali-ly  upon  lier 
return  In  be  seized  by  a  einkinft  Bpp)l  with  either  rapid  or  slow 
ainl  fi-i'lilc  piilw-  titiil  c'oldneis  of  the  exIrcniitieK,  syniptoMi''  easily 
thoii^bi  to  indieate  bi'iirt-failiire,  yet  in  realily  ilni>  not  at  all  to 
cardiac  weakness.  Ordinarily  in  wtrdiae  ncuroiies  an  altaek  of 
|jiilj>itiiiiori  is  not  jiroduccil  liy  a  reasonable  ainonnl  <>f  cxcrelsn. 
In  faet,  iiioiU'rate  exereise,  as  vvalkint:.  is  nmre  likely  lo  (|nict 
down  the  bejirl.  Nevertbeb-is  e\f<-ptii'iis  may  neenr.  as  wan  ihn 
cat«>  with  one  nf  my  patients,  a  liipbly  neiirotie  ynuiifr  man  with- 
out ili'mniistrabb'  ^i^ms  of  i. rvalue  di-nise. 

Ca.si-s  of  p.iendo-anjiina  rclleeloria  have  been  slic)wn  in  the  de- 
Bcription  of  symptoms  to  pesnlt  from  irritation  of  the  abdominal 
vii*e('ra,  from  irritation  nf  n  [iiTi]iliernl  nerve,  and  nndonbtedly 
also  from  disturbances  within  the  pelvic  organs.  It  is  my  iipinion 
that  the  «ame  sort  of  itiliiienees  may  exHle  iin  atlaek  nf  paljiita- 
tion  tn.stea<l  of  pain.  The  anme  thiufr  is  Inie,  I  Iwliovo,  as  rcporda 
the  impressions  wbieb  arc  said  to  ai'onsc  an  attack  nf  psendo- 
iinf^ina  Ihronjib  tbe  vaso-nmUtr  I'culrcs,  I'alpilalion  of  this  origin 
ia  not  coinniuii,  however,  uny  more  ihan  is  pure  va^o-motor  ])spnd(»- 
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iiii^iiiii.  Tiiataneen  in  which  an  attack  of  pnin  is  CAlled  forth  bv 
wahhitig  ihc  IiiiihIh  in  tuo  oold  water  or  by  llie  imprttsAion  niiiiJe 
by  a  oiiliJ  wiml  iipoii  the  intei-costal  nen-ca  an;  certaiuly  excep- 
tional. Of  thti  loxic  HRL-nfius  uccri-ilitiHl  with  llie  prcHliiction  of 
[iM'uiIu-iiii^iiiii  iicctiirU,  iliiiu  rile  red  action  of  the  heart,  prm^mlUt 
anxiety,  o]i[iression,  etc.,  tobacco  in  by  fur  the  most  frwjHt-nt. 
TIiIk  iiillui-nee  of  tlie  wecil  ia  nut  very  comuiun,  and  yet  I  hare 
iimlir  iilisiTViitiiiii  III  ihe  |)rf»t'iit  time  it  p-iitlenian  who  aBsiircs 
nil-  lliiil  Ik-  i-{iiiiinl  stiii.iUc  11  niiigli'  pijH'ful  of  niilil  triltaooo  without 
feeliiifl  liij!  heart  l>eat  more  ra|)i<lly  and  strongly  than  onlmnry. 

DiagnoBis. —  hi  •liciilin^  the  tinestion  whether  or  not  a  pa- 
ticiit^--  >viii]ilouiM  warraiil.  lln'ir  lieing  diiseifiod  as  a  curdiat;  neu- 
riisis,  oriir  shonhl  bcsir  in  mind  tinit  ihey  are  indepcndi^nt  of  etmo- 
Innil  alteration  of  the  heart,  and  are  in  reality  one  of  tlie  mani- 
t'i'sliilions  of  n  disurdercd  nervouii  wyf^tem.  t'onewinontly  one 
tiiii!'r  ltr.-<t  !^i'<'k  in  ihe  |)i'rsi>ii:il  iinrl  rimiily  hiMiirv  tind  by  u  care- 
ful ;iii;ih-i-i  i.r  the  symptoms  fop  eviilenco  of  hysteria,  netiniA- 
llii'iiiii,  or  of  11  lii^'lily  iieiirolie  ti-in|H*ninii'nt.  I'ondilmns  which 
liavc  been  shown  to  ]i.iKsc^n  ail  i'liii]i>i;i(-  iiilhioiiee  over  ihv  pbonom- 
ena  tinii  furni  u  I'liiiifjil  ]iietni'e  of  eardiac  neurosis. 

This  W-in;;  mi  far  a.«  jioiDsibli-  settled,  it  la  next  necessary  to 
ih-tcniiiiii-  l!ii'  ]M-i'sent'e  or  absenec?  of  ovttanic  hoart-diwHsc,  If 
!-iirli  i-aii  lie  e.\i-liuh'il,  nnil  l!ie  imMeiil  iM-ltings  to  thf  a(te  ami  !*ex  in 
wliieli  neuroses  are  nwi't  prevalenl,  a  eorreet  diagnosis  cnnnot  for 
llie  iiio,*!  ]iarl  be  dillic-nlt.  If,  un  the  eotitrary,  strnetnral  alt«ra- 
li<iii  iif  ilie  heiii't  is  ileiecied,  or  if  the  jinlimit  li»!»  arrivtHl  nt  the 
tinte  of  life  when  niyoejirdiii]  de;;cuei'ation  is  likely,  then  on« 
siiorild  be  most  eantious  iibnut  ex] i r< ■.■*;< in g  a  ijositivo  ojiinion.  Tt  is 
vi'i'v  ii.is.;ihle  that  he  has  ti.  do  with  a  ease  in  which  tliere  is  a 
hlehdiuj:  o\'  ui-nni-i-i  with  -tnielm-al  eardiae  disease.  In  all  io- 
atiineeH,  even  In  the  yonn^,  one  nvnst  carefully  Btiidy  the  nature 
of  the  ^yni[i(<iios.  eiirefnlly  discriminfiliniz  those  pointing  to  innta- 
liiliiy  iif  (he  Tierioiiji  Mslem  from  .such  as  indicate  cardiac  afl- 
rlieiiiii.  One  -ilionld  llierefore  intinirc  niiniitely  eoneorniiig  the 
effeei  nf  I'xereiso,  for  althonph  one  cannot  assort  positively  that 
|iby-ieiit  effort  Is  wiihniii  iiilliienee  iipmi  syniptomi*  in  cardiac 
iieiirnsi'S,  rtlill  siieh  i^  i>rdiniii-ily  the  ease.  This  applies  as  well 
lo  iinoinalie*  of  ciirdiiie  aetjon  us  lo  ilie  differential  diagnosis  o£ 
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Fiirtlicrinure,  willmut  wishing  to  set  it  down  ns  nii  iiifiilliblc 

puiilf,  I  (tf.-ii-c  1*1  jjivc  il  II.1  (111'  rfsiilt.  of  years  f>f  ulisorvation  timt, 
if  l.liL'  [Hilifiil  i)i  nul,  (iiit]j('L-live!_V  awart-  of  dihordcTs  of  Ins  i-ardiiic 
rlivllini,  there  in  prulinl.ly  iiiyot-nrdinl  disease  even  if  objective 
pi'Dof  of  t.Iio  same  cinniiii  Im  lia<!.  The  rovcvflo  does  not  obtain. 
Thit  uiatlcr  of  ilys|)iiii'n  rcfpiircs  close  study.  Piiliciils  with  car- 
diHC  inade(|iiai'y  from  wliiitever  cause  exin-pk-iicc  .■•liortiiess  of 
breath  upon  exertion  and  not  during  repose  except  in  an  advanced 
stajTf.  Ni'urotir  iiidividiiid*,  on  ihi-  fniilrary.  ludL-ss  inarkrdly 
neiirasihriiif,  iii'ir  a)j|i-  r-i  walk  wiilioiil  lircathlr-wuess,  wlioreas 
they  are  vi-ry  apt  In  coiii|ihiin  ihiit  they  are  iinahle  lo  draw  a  long 
lireaili,  or  ihiit  they  iVel  a  "  I'aifli  in  tlit-ir  breath."  'I'licy  lireathe 
snperlii-iiilly,  ainl  every  now  and  thi-ti  hike  an  iiinisiially  deep  in- 
spiralioTi,  whi<-h  is  followed  hy  a  feelinjr  of  great  relief. 

If  one  is  snTin nd  hastily  to  administer  relief  to  a  pnlient  in 

an  altiii'k  of  ]ialjiii;ili<>n.  !i  -inkini,'  hih'II,  etc.,  a  corrert  diagnosis 
is  not  always  easy  al  lirsl.  Vahmble  iiif<pniiation  may  be  obtained, 
however,  from  inipiiry  into  the  history  as  regards  previous  at- 
tacks, mode  of  onset,  etc.,  and  from  attention  to  the  ahaeneo  of 
signs  of  organic  liearl  disease  and  of  seeondary  stasis,  Fnrtber- 
niori',  the  piilicMt  gciii-rally  displays  nervons  iigituliiin,  fright,  etc. 

In  Ihose  cases  of  paI|iilalion  wliieli  manifest  thrnhbing  of  the 
noria  eilliiT  in  (lie  epi--icrtiiil  tioIi-Il  or  in  the  <-pigarifrinrn.  ihi-  c|if- 
fcreutial  diagnosis  fmm  aneiiryniii  may  he  made  hy  allcntioii  lo 
the  fo]|n.i-itig  jMiiiit:*:  (  1  I  The  history  of  aitacks  of  palpitation 
nnd  their  association  v,-ilh  xymjiloms  of  nenrasthenia  or  hysteria; 
(2)  the  rge  and  >i'\  i.f  llie  paliimt.  wlm  Is  gi'nerally  yoinig  and 
more  often  a  female:  f.i)  the  ubsi'iiee  of  pain,  of  nij-ns  and  «ymp- 
toniH  of  pressnrr,  of  a  l<»'fdi/i'r|  imnonr  having  an  expansile  pulsa- 
tion and  ihrill;  I -i  )  llie  id'si'iiec  of  an  area  of  ihilnevs  npon  the 
manubrium  >li-rnt  or  nt  cithf-r  wide,  or  at  snnii.-  |mini  along  the 
course  of  the  ahdomimd  aorta;  (.')  lln'  failure  to  delect  the  aiis- 
oultHtory  phenomena,  of  hnill  nnd  acccntnalion  of  ihe  vascnbir 
sounds  nsmilly  present  in  iiricnrysni:  fll)  the  i-vidi-nee  derived 
from  the  splLyi.'iiiogriiph  and  (he  X-ray. 

In  determining  Ihc  sigiiilieaiiee  and  nature  of  pain  in  the  car- 
diac region  one  ahonld  mi'cl  willi  hut  lillle  dilliciilly  if  lie  remcm- 
l)ers  the  folhiwirig  points:  (I)  The  ahseni'e  in  nenrotic  ciises  of 
signs  of  structural  eardiae  disease;  (2)  the  spontaneous  origin  of 
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Ihc  [mill,  iinlfpt'iuli'iil  of  L'.Nt-ri'iw  wr  of  iiny  utIiL-r  evidt-ntlv  excit- 
ing: <'au!«c;  ('I)  llip  [ireseaoo  nf  painful  areas  iii  tli<.>  courM.-  of  ihr 
foiirtli  Hiiii  tifib  iiiti'r(^>i'ifil  ii(.tvo«,  sliowu  bi,'  Head  tu  be  svtup 
toiiiiilir'  iif  Ixilli  fiJiK'liiiiial  and  orfianif  Hiiiorder^  uf  the  stomacli. 
Tlipwr  hvpt'iu'sthftic  Koufs  ait-  pi-iicTullv  foutid  on  tin-  left  dide  u 
fitlldws:  (A)  near  llie  left  nipple,  upon  the  iiftli  rib,  or  in  the  ia- 
terspacp  iTiunfdiately  above  or  below;  ^B)  another  upon  the 
fourth  L-t>Htiil  eai'liia^i'  ur  in  Uii'  fuiirlb  inlL-rspucc  iiour  tlm  ».ier- 
inirn;  ((')  at  Ibe  lower  end  of  tbe  sternum  or  u[X>ii  it»  iiniienilix. 
Tlici-e  art-  frcqii cully  ulbcr  puinful  |Kiints  u\mn  the  bii(_-k  near  tlie 
iiifriior  iiiifjlc  cf  till'  srapiilii.  The  li-nilf-r  nrctn'  K.vinptoiunlir  of 
iliwinlcr-i  .if  llir  llii.riu'ic  I'lfrniis  arc,  aceonlinf;  to  tin-  saiiio  auUior, 
ioniti'ii  Iii^ibi-r  up,  bciiif:  in  front  mi  the  sternum  near  the  level  of 
llic  lliiril  riwtiil  i-nrriliij:!-,  mid  on  llic  lliird  rib,  iir  noar  bv,  jjist 
witliin  tliL-  vcrlical  nuinuiljirv  lliu-.  Wbt-n  the  tt-mler  |Htiius  first 
Miciniiiiri'ii  iiri'  d iitcdvt'rcd  clo.-i-  itupiiry  will  usually  eli«it  s>*tnp- 
imii!'  iif  iiiilif;p8ti(in  or  the  so-ealleil  antfi-infei'tion. 

I''nr  ihr  iiiu^t  purl  llic  t'orrwl  «1  in  gnosis  uf  tbo  pM>iKh>-an^inas 
i*  ilillii'iill   only  ill  p;ilifiity  at  or  iiftiT  lui'ldlc  ii^'-S  "nd    in    them 
I  111'  ijiipstinn  is  likely  to  be  rendei-ed  still  more  diffieult  by  the  dift- 
ccvi-ry  of  i-ai'diiii-  liypiTiropliy  or  Hrlfriiil  fbickuninp.     In  siu-h  an 
evi'iit    a   positive   diafiiuisis   must    often    U;   dcferrwl    nmil    time 
llirown  fuitluT  lijilil  on  llie  fa»c.     In  most  cases,  however,  n  eor- 
rwt  xliiipnoHis  iw  posnililc  by  lii«  discovery:     (1)  That  the  attack^ 
as  previously  im-iitinned,  arise  iiiilrpnideiit  of,  and  an.-  as  »   rnlc 
iiiiirilliierii'cd  liy,  physical  i-tTm-i  ;    (  ;;i  ihe  «iifferer  is  not  tMiniielled 
to  seek  llie  erect  pontiu'e,  hnf  fi'ei]iienily  prefers  to  lie  dowu;    (8) 
lie  doe^  Dut  pre-ieiil  ii  pieliire  of  sili'iil  motionless  agony,  hut  monins 
or  i-rioN  iilniiii  and  ntove.4  uhtiul    ri-MlleKnly;    (4)    tlie  attack    ib  of 
inui'h  Ioii;;cr  durutiun.  often  hinliiifr  several  hours;    (5)  it  is  often 
possible  to  (iist'over  signs  of  {K-rijilicnil  diiieuM:-  that  may  exert  a 
i'elli'\  iiillin-iiee  i>r  tu  tret  H  history  of  iullueiiees  that  are  o|K-ntblo 
l!iri>ti;;h  ihe  vaso-rii>)ti.>r  ^ysimi  or  aet  iis  a  toxin.     As  regards  tobac- 
co, however,  it  should  be  needless  to  sug(re»t  that  In  middle-aged 
nun  who  iiTL-  wmokers  eorunary  sclerosis  is  much  more  likely  to  be 
llie  eaii-i'  iban  is  iheir  tobaeeo, 

Prognosis. ^ — This  is  praelieally  that  of  the  underlying  neu- 
rosis, Those  CHses  nre  often  of  very  long  standing,  and  tberefoni 
present  a  correspond iiijrly  unfavourable  prospect  of  mire.     In  the 
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yonnp,  wlion  llie  cnse  la  iinniisrjikabl^'  one  of  neurosis,  tlie  aasur- 

aiirc  <-iin  jiiilic>itjili!if;ly  tic  ijivrii  lliiit  ilciitli  will  not  iTsnlt.  from 
llu'  jiUiir'k  lit'  |i:iliiiriiliiiii  ur  iiMi'inln-Miigiini.  Wli(.-ii  llic  diajjnosiB  is 
douljlfiil.  llie  |)alipnl  iiia.v,  for  the  moral  cfleGt,  be  told  tliHt  his 
c'lirditic  !«viiij)loiii»  are  fiiiirtiniiiil,  ytt  llii*  friends  should  be 
wariifd  (if  ilic  jins^ilily  ^raw  iianifo  of  tlio  case.  In  sfrii'tly  neu- 
rotic siilijcclH  the  progiKiaiH  di'iH-nds,  moreover,  njion  iIip  possi- 
bility of  tbo  rcniovHl  of  till  tlmso  in  finances  of  onvironintrnt  whicb 
nnfavoiiraMy  iifTcfl  ibi-  |nilicnt.  In  (IravcH';.  dim-use,  or  llmwo 
allit'd  slates  assufiatwl  wilii  cntcToiitosiw,  iljf  jironjH'C't  of  obtuinitig 
iminnnity  fruni  Thoir  tacliyc-ardiii  and  pidfiitiitionK  ix  ver^'  iin- 
jirtiKii^iiij;. 

Treatment. —  I'lii'^  nmst  In-  dirwli-d  nol  alimo  to  ihf  ri-Hi-f  of 
[lie  |>iiri>\y»riis  •<(  [iijl]iit;ilii>ii  or  |iiiiii,  hiil  also  In  llu*  ri'liioviil  if 
poHHiblc  of  the  nnderlyinp  nenrodis.  It  is  not  tlip  pnivincr  of  this 
wi'rk  to  disi-iiss  tile  rni(Titi;rvnirril  of  iii-iirii:*lliciiiii  and  liylcria. 
and  lliLTcfori-  llic  rcadi-r  is  rcfi^rri-il  Id  works  dealing;  with  the  sub- 
ject. It  MCL'd  only  lie  rcmBrkcd  hcru  that  tho  pliyiidan  who  would 
snci'cssfnlly  Ircut  cardiai:  lu-iirost-s  iiiusf  t'oninumd  tin-  cntirr  con- 
tidnifp  and  rcsprct  of  liis  iiatintif,  and  lip  must  urto  ihr  inflncnce 
thus  yiiincd  for  llicir  projii'r  innrnl  nianiiiif.'Uic'iit.  lU-  niUi-t  dis- 
pliiy  no  ln-silaliiiii  nr  vnr'illalion  in  ids  snjiycstions  and  ni>  Irrcso- 
liiti'iTt  in  thi'it' t'rit'-ir<'i'tiii'tii. 

Treatment  of  the  Attack. — In  si   iusianccs  tin-  int-dical  iit- 

tondanf  firs)  sees  the  jtatii'iil  in  one  of  lus  si'izurr-s,  and  is  tiiore- 
fore  palled  on  to  act  enerKrIiciilly  and  prouiplly.  Yet  In-  >i|ionld 
never  be  in  sireb  liii'^li-  lliiit  lie  cininr't  first  ^'lnn  i\  hderiddy  i-orreet 
noticiii  iif  tlie  niilnri'  of  tin-  liinnrdiT.  lie  r'lotiM  never  dispbiy 
alarm,  ;uid  even  if  lie  thinks  no,  he  alionhl  never  tell  ihe  patient  ho 
is  ill  liiiii^ii-r  of  dyini;.  di  Hie  contrary,  he  ^bouId  i-nilcnvonr  to 
reassiiri'  tlie  [iiilieuf  both  by  word  and  ihe  eulnineiis  of  bi>i  iniinner. 
Whether  the  iitlaek  in  one  of  palpiiiilioTi  merely,  or  one  of  intense 
pain,  the  Iri'atmcnf  is  essentially  the  samp,  for  there  aiH>  m^nally 
UKBoeiated  syin]iti)ni>i  of  viisn-inotnr  difrnrbiinec. 

I'lilliiliili'iii.' — 1  liavi'  iievt-r  lieeii  :ilile  to  we  the  wi^dcmi  <i(  vi?- 
eortin);  to  di^iialis  or  remedies  nf  similar  action  for  the  arrest  of 
an  nllaek  of  pjilpiliilion.  These  remedie-i  sire  -ilow  of  aeli<in.  the 
attack  is  in  most,  instances  short  liveil,  urid  before  ilie  dijritiilis 
takc«  effect  the  tumultuous  heart -uetion  subsidej;  Kpunlaneoudly,  or 
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IxriiiiKP  winip  other  iiieHAiirp  has  met  the  indiaition.  If  there 
are  |mllor  of  the  coiintotiHtic-c,  coldniies  of  the  extrt^iiiititv,  mid  ■ 
small  (tiiilriK^ti'd  [)iil:<c,  it  niiiidly  ilitTusible  slimulant  in  imiicalcd. 
Tlic  artt'riolen  ^lioiili]  Ix?  dilaleO  bo  as  to  cuti«c  wnnnlh  und  flusb' 
iiif:  iif  llif  Mirfut'e.  cvi-n  though  the  pulse  be  rapid  as  well  as  iunall. 
To  lliis  end  iiitrogh-ceriii  is  efficient  and  usuallv  nffordi*  prompt 
ri-liuf.  It  is  ktlcr  to  iliwsdlvc  ii  lahlct  or  to  drop  n  mitiiin  of  a 
I -per-i'ciil  siditlioti  oii  ihc  loiigiic,  for  ita  action  is  more  prompt 
than  when  svvallowetl.  Whisky,  HtnnioDia,  niiiiphur,  or  m'vn  hot 
ginjiiT  ti-n  or  hoi  iK'pjx'niiiiit  wnter  nia^f  lie  given,  while  he«t 
shonhi  also  be  npplii'd  I<i  ihe  extretnitios  and  pni'cord ium.  If  in- 
stfinl  '■f  hi'iiif;  mid  ihc  j^iirfMci-  of  the  body  is*  warm  und  the  fttoo 
tlii:>]ii'd,  |iii]m<-  full  mid  l)oiindiii)r,  llien  ditfii»ible  etiunilnnu  are 
i-"[ili';i-ilidicat{'ii.  It  iw  now  bfltcr  lo  apply  i(?e  to  the  prnHxirdium 
iiinl  to  f:ive  II  full  ilnsc  of  niii'  of  tlur  bromides,  with  [Miiwibly  2  or  3 
drops  of  rincttire  of  ncmiiie  root.  This  may  he  followed  by  a  dose 
of  di^Ilalis  or  ^trophiiiithii!'.  In  most  e^ses  fear  pluys  »»  mipor- 
Tiinl  jiiirl  in  luiiiiitiiiniTij;  the  nitaek,  and  eonsnpiently  the  very 
pri'-ciu'c  of  till'  iliM'toi',  jiroviili'il  hie  niiinncr  is  calm  and  ntitseur- 
iii^;,  will  >iii  mil' li  ii>  iit'l  iIk'  lU'tion  uf  renu'diet>.  If  the  seizure  is 
iiiiiiMiiillv  i'i't'r;i(-iory  iiiul  tin-  palionl'^  apiitalion  diH-H  not  subside 
afti'V  ii  "Utlii-i'-iiily  Knij;  trial  of  llic  line  of  treatment  indiented 
alxivi',  tlii'ii  ii  iniiy  In*  \\'r\]  in  inject  ^  of  a  {^ain  of  iiiurpfaiuc  for 
its  ftihiialivi'  elTei-l. 

Tin-  Alliirk  of  l''iiu.—  l(  liii-  |iriiroriliul  distress  is  not  siitfi- 
eiiiit  lo  nit-rit  the  tcriii  of  psiinio-iuigina,  Uiiig  plainly  ii  plcuro- 
dyniii  with  i-ardiae  anxiety,  ii  may  yit-ld  to  the  applieution  of  h 
»imi|iisiii  ..r  i.f  siiuplf  h<-iil  lo  ihe  fliesl.  If  there  are  signs  of 
vji-oidoior  spa.-'iii,  or  if  ihe  pnl^L'  is  weak  and  [lerhaps  slow  and 
irt'('i:iihu'  oi-  inlcrinitlciit,  a  rapidly  ueting  stimuhiat  of  the  kind 
iiK-nlioiii-d  iihove  »lioiild  he  given. 

If  ihi'  piin-NVMii  if  II  ]wciidi>-iniyinii  either  one  of  two  renuolirt^ 
is  iiidii'ah'd :  (iitroj;lM'(-riri  when'  there  is  ui'leriul  s[>asm,  and 
niorpliiiie  sill H' lit iini-otisly  where  there  ia  or  Sb  not  aueh  spMun. 
Tliis  Iiiircr  Hot  mily  nlhiys  piilii  iim)  nets  as  an  efficient  cardino 
sliniiihuit,  1)111  it  ['alms  ilie  palii-iil  and  promoles  subsequent  sleep. 
Neierlhelcss  it  is  well  to  hear  in  mind  that  there  iB  always  danger 
of  these  neiiroiie  patients,  ivho  suffer  from  frequent  attacks  of 
pain,  learniiif;  to  dipend  upon  tho  drug,  and  thus  in  time  becom- 
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ini;  victims  of  tlio  uiorpliiiie  habit.  The  same  objection  applies  to 
llic  ii-c  ijf  jiloihi'lic  sliniiiliMit;*  for  tlii'  Iri-utTiR-iil  of  an  iiirark  of 
palpitiitioii,  jiiiiluiii;  .■'i»'II.>,  flc,  siml  ilicrcfurc  il  is  better  to  rel^ 
on  iithcr  hariiiless  Init  equally  cffct-tive  gtiiniilnntM. 

]n  conclusion,  thi-  pliy«icinii  Mlmnlil  Kcurch  for  and  ('iidcftvoiir 
to  rciiKivc  all  iIhwc  sources  of  visceral  or  jieriphoral  irritation 
wliicli  serve  (o  illshirli  tlic  iicrvoue  sysl.cni  bclwccn  iiltiicks  or  may 
Bcnii  to  ttcl  a*  exciting  caiisea. 

I'liilcroptowis,  (liliLiiilinn  of  i1r>  stoinacli,  digestive  iniliscre- 
tiuns,  >ir  any  oilier  comlitiun  tliut  may  aironiil  fur  the  canliuc 
ttyniptiiiiiii  iiro  to  Iw  treated  in  nc-cordance  witli  the  pririei|ilcM  ap- 
[iliciihie  to  iriich  ciiseK  itud  llio  »|K-cial  iniHciitioiiH  of  each  case. 
(Jri'iit  iiiiii'lii'niiion  iiiid  soiuctiiiir'S  entire  relief  of  thi'  distressing 
iiitai'ks  iif  palpiiiitjnii  I'nllnw  so  niinplc  a  mcasnre  as  the  wfiiriug 
of  il  |in>]icrly  liltetl  iibduminal  !iii]>porler  in  cases  of  ptosis  of  the 
«li>iiiai-]i  or  other  vi^eera.  In  addition.  Mllenlioti  mnsl  lie  ]iiiid  to 
the  clulhinj:.  that  too  lifiht  skirl-hands  or  corsets  may  not  in- 
ercast'  tlie  drafiffiing  of  ihe  abddrninul  content!*  upon  ilicir  sup- 
ports. I'rojicrly  given,  massage  is  often  of  much  bcnelit  in  llieso 
cases. 

Finally,  in  all  eiines  the  exc^itinf;  ounces  shunid  Ik-  carefully 
sought  out  mid  (lie  paiient  imprpssed  with  the  necei*i*ity  of  uvoid- 
infr  all  tliowe  inliiienees  wliicli  may  prccijiitate  an  attack.  He 
slioiild  he  Inld  llnit  if  lie  i«  to  prt  better  be  ii'  to  iiid  in  bin  cure  by 
nlH-ying  iTislnict'oii.t  to  ibe  leti(>r,  since  medicines  alone  Bre  in- 
capable of  eradicaling  his  disorder. 


CHAPTER    XXXI 
ESSENTIAL   PAROXYSMAL  TACHYCARDIA 

Tuts  is  a  highly  interesting  and  very  puzzling  derangement 
of  tlie  heart's  action  wLicli  baa  received  much  attention  from  the 
medical  profession  since  lfi67,  the  date,  according  to  Herringham, 
of  tlie  publication  by  Payne  Cotton  of  the  first  recorded  case. 
This  disorder  of  cardiac  rhythm  consists  in  exceeding  rapidity  of 
action,  and  occiirs  in  attacks  of  variable  duration  and  frequency, 
during  which  the  heart-beats  number  100  or  more  to  the  minute. 
Medical  men  in  the  British  Isles  have  always  been  keen  observers, 
and  here  again,  as  in  angina  pectoris  and  bradycardia,  have  sig- 
nalized tlicir  jKtwcrs  of  observation.  Cotton,  Edmunds,  Watson, 
and  Bowles  led  the  way,  and  in  the  next  few  years  other  ohaerva- 
tions  were  recorded  by  Nunnely,  Cavafy,  and  Farquharson.  On 
the  Continent  \vc  find  the  names  of  Tuchzek,  Gerhardt,  Bouveret, 
Oettinger,  Probating,  and  many  others.  Gerhardt  suggested  the 
term  Tachycardia  in  the  year  IRSl,  and  in  1H88  Bouveret  sug- 
gested the  api>ellati<m  Essential  Pnroxysmal  Tachycardia,  to  dis- 
tinguish cases  in  which  the  paroxysms  of  excessively  rapid  action 
furnished  the  only  clinical  cvidenct!  of  cardiac  disease. 

Atreleration  of  the  heart's  action  to  1-iO,  150,  and  even  to  170 
in  the  minute  is  aimietimes  obscned  in  cases  of  valvular  lesion, 
and  may  be  tissumcd  to  depend  in  some  way  upon  structural  alter- 
ation of  the  walla  due  to  the  valve  defect.  But  in  those  cases 
which  Bouveret  characterizes  as  essential  tiichyeardia  there  is  no 
clinical  evidence  of  cardiac  disease,  and  therefore  the  paroxysms 
cannot  be  considered  symptomatic.  This  distinction  is  objected 
to,  however,  hy  Ilorringhani,  Gibson,  and  others,  who  prefer  to 
call  the  condition  simply  paroxysmal  tachycardia,  since  this  ap- 
plies broadly  to  all  cases  in  which  typical  attacks  of  excessively 
rapid  action  occur. 
730 
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("lifTnrd  Alilinlt  clijcctd  t.u  llio  ti'^nii  piiroxysmiil,  wiyinp,  *'  The 

int('r|irfliili(>ii  is  thai  Irtrlivi-imiiu  is  a  fairly  miifnnii  sviti|)ti.nn 
yrijiiji;  iiiLiI,  aw  oiu'  ol  lis  (.■niiin.'iit  fiiariu'turM  is  ils  paroxysmal 
(xicuiToiico,  the  adilitinu  of  this  (jiialitifatioii  to  the  iiiiiiic  is  aupcr- 
iliiiiiis." 

Patholc^fy. — 'I'lii-rr  m-i^  no  iinii'Diiiifiil  c'linnp's  tliat  can  bo 
detiiiiti'lv  ui-siH-ialod  with  essential  parusysiiial  tach_vmrilia,  utkI 
likowiso  llierc  in  nu  I'slalilishi'd  |iiillii>l<i^ic-al  basis  ii{M)n  which  an 
iix|)laiuiliiiji  iif  lh(-  |ilifiiuirn'iuiii  mav  ri'sl.  I'rinr  In  1S!I7  six  |i"isl,- 
iiiiij-ti'iji  iiliscT'Viiliiiiih  liiiil  hccn  iiiailc-  in  this  rhiss  i>f  casi'n,  hut 
thi'v  fiiili'il  In  liisclosc  Hiiy  I'uTii'tiinl  or  iiiiifonii  h'sioii.  In  one, 
tlu'  wall  iif  the  left  Vcliti'i<'h'  was  in  a  stHlc  uf  |>rciii"niii'Mi  tihnnia 
ilcp'nt'nitiini,  iinil  in  Iwu  ihf  ht'urts  wltc  fXlcnsivcly  falty,  while 
in  ihrcc  iilhcrs  no  spcritil  <'hnnf;i«  wore  Tuitcd  asich'  fnini  dilutn- 
tion.  As  ilu'si'  allcrations  have  Iktii  ftmnd  ovit  and  over  again, 
iiiili'i-d,  iirr  very  rimiinnti  in  hi-iiri«  timl  havr  tu'vrr  nianifi-jtcd  this 
|)(-ridiiir  diioirdcr  cif  ai'timi,  it  in  ]ilaia  thai  iherc  is  nolijin^  in 
ibc-sc  pos(-ninrli-ni  timliiifis  tn  cxiilinn  tlic  occnrR-nco  of  parox- 
ystnid  lachyi'iirdiH,  t'i)usi'i|ui.'iilly  variun*  tliporira  have  I)oon 
offcri'd  III  arctinnt  fur  the  attacks. 

TncliMk  snggcstcd  paralytiis  nf  the  vapus,  and  Nnthniifs.*!,  irri- 
tatii'Ti  •if  the  wynipiiliK'tic,  sntlificiit  tn  nvorcnnie  the  eonlrolling 
iidlucricr  uf  ihi-  |iiiruuiMiiastric.  It  has  atsn  hucn  fingfifstcd  that 
lliLTi-  may  lie  a  t'lmihiTicd  actimi  of  the  Iw,  v;ij;ii>.  piircsiK  and  iio- 
celtTnlor  sriniuhiliun.  Ohjwtiime  am  uv;;<'it  a>:ainst  all  of  theso 
theories.  Tlielizek's  iheiiry  has  lici^n  widely  acrc-jited,  and  yet  cx- 
IKTinicnli'  on  animals  liave  faili'd  In  iinxlncc  sn  extreme  a  rapidity 
of  heart-actinii  as  is  seen  in  tliefe  iiltaek^,  and  AMIiutl  Ix-licvca 
that  in  niiin  ali<-yanci'  uf  iln'  iidiihitory  eontnd  of  the  vagn»  would 
n<it  si'tiil  iIk'  jiiilsc  ii]i  lieyund  Ii^'l.  Likewise,  slininlalion  of  the 
cariliae  aci'elerator  nerve  is  saiil  not  tn  ini-n-asc  the  imlse-rato 
bt^yond  l.'iU.  Asi-riliinp  the  rapid  aetinn  to  a  eoinliination  of  both 
npcessilales  the  assiiin]ition  of  ■^nnie  eanse  whii'h  aels  siiiuiltaiK?- 
Diisly  on  h()th  Tierve.s.  ami  ihrs,  in  Alllnill's  cinidiatie  wi>rds,  "  sins 
against  the  eeonomy  of  eauses." 

Ilonverel's  filigEicftion  that  it  is  a  bnlhu-spinnl  neurosis,  and 
Talamon's  llial  it  is  of  an  epil)ietie  nature,  are  both  not  aiTcptablv, 
Samuel  West  lias  iirijed  thai  lln?  atlaeks  an-  dne  to  frlleratinna  in 
the  layoenrdinm,  to  which  llerringhani  would  add  diangen  in  the 


733  niSEASKS  OP  THE  ItRART 

ticrvc  i-ti(lings  situated  in  tbe  heart,  a  view  llmt  Beems  to  appcxl 
Btmiigly  to  Gibson.  Other  »iig^-Htion>t,  aa  a  neuritis,  nrc  of  still 
lfe«  iiii|Hjriiiuw.  Thev  are  all  mere  BurmiseB;  and  in  the  pni«en( 
alHle  i>f  otir  knowledge,  without  numerous  and  mrefiil  necropsies 
to  throw  li(;ht  on  the  anatomical  changes  underl^'iitg  thin  intvrost- 
ing  iivinptoni  or  dlsoBso,  whieli<n-or  it  mny  be,  wc  can  only  say 
wilh  }wi>.liivi'in-sj'  iIiMf  we  know  nothing  eonoerning  its  true  nature. 

Etiology. —  Tliiw  is  likewiso  obscure.  Most  of  the  recorded 
caws  liave  Itein  in  adu1l«.  Of  the  53  cases  collected  by  Horring- 
liiini,  the  iij;e  wati  .-tjiled  in  41',  luid  of  these  there  were  7  instaitces 
in  children.  \2  iH'lwecn  the  api'*  of  Iwcwly  and  iliiriy,  and  13  in 
the  t'ollowiog  decade  of  life,  ibe  remainder  lieing  in  jtersoiis  pa&l 
forty.  Age,  therefore,  ciinnot  be  said  to  exert  spiviai  predispos- 
Iml'  iiilliK'iK'e.  niilli  sexes  are  subject  to  attacks,  and  iillhoiigb  30 
of  ilei-riiitrliain'!'  collcclcd  jn^ianuea  were  in  males,  the  prt^pon- 
dcniiice  of  llii;«  sex  is  so  slij;bi  ihiit  it  scarcely  wurratils  the  con- 
cliii-iini  lliiit  in  :*ex  alone  resides  any  predisposinp  inflncnoc. 

Thai  in  wonie  ease.-'  there  may  lie  an  hereditary  element  ap- 
jK';ir«  lo  he  e>l;<lilished  by  Octtinger's  ease,  since  there  was  history 
of  1 1ll'  siinie  -iort  of  attacks  In  three  preceding  genera tionit.  Id  some 
of  llic  rc|>nrli-d  cuM-s  ihcre  lias  been  a  history  of  previous  dis^^se 
—  rhcuiiiiiii.-iii.  iiilliieii/a,  ilipblheria,  malaria,  ameniia — that  may 
possibly  liiive  been  a  ])redi«|ioKiiig  fnctor,  but  a  definite  relationship 
of  this  kind  liiis  iiol  liccii  estahlichol. 

In  the  way  of  |iossible  vmliiKj  aiimrs  have  been  n  blow  on 
the  ehesl.  frijihl  or  ntliev  stmnp  cmolion,  and  a  «udden  physi- 
cal I'tForl.  Attacks  have  also  followed  disturbances  in  the  digest- 
ive lr:icl. 

loirnU'rg  staleti  that  ]>aroxY?inal  tachycardia  rests  on  a  nerv- 
onst  basis,  and  mny  !iri»e  rellcxly  from  disorder  in  any  of  tbe  vis- 
cera or  may  result  from  ■'imie  cause  acting  diriTtly  through  the 
central  iicrvuiis  system,  nml  is  imlependent  of  any  demonstrable 
canliac  disease.  Tlius  i(  is  [ilain  that  after  all  has  lieen  written 
im  tlie  wnliject  of  its  palhugenesis  we  nri'  no  wiser  than  vte  were 
li{'fiirc. 

Features  of  the  Paroxysm. — Tw ■ndiliona   are  essentia!   if 

rapid  action  uf  the  lieart  is  to  be  considered  an  instance  of  essen- 
tial pjinixviimal  (iichycarilia:  (1)  The  apparently  healthy  heart 
miHl  Ixnit  al   Ica-^t   liii)  rimes  a  minute.     (2)   The  onset  and  tei^ 
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mination  of  the  utlaek  iimst  1>g  so  sudden  and  abrupt  aa  to  give  it 
tlu"  cbarut'li'i'  of  II  [iiirrixysrri.  All)iiiii^li  ii  [inUc-riili*  of  Ices  than 
JliO  is  frt'tjiK'nily  oljafrvcd  in  persons  with  soiiie  structural  disease 
of  the  heart,  still  in  esaential  lachyi'flrdia  the  iiumbor  of  cardiac 
contraptions  is  often  vastly  in  exeesa  of  this  number,  running  ua 
high  us  iOii.  iinil  in  a  few  iiistaiiees  oven  to  riDI)  a  minute.  Tlie 
jmlsc  is  sinall,  lliri'iidy,  inul  often  uut-ountalilc,  l>cc!Uise  the  cx- 
li^nie  fn>quency  of  the  waves  and  tlie  pniptineas  of  the  vciwel 
eansc  thr  |iiiU<-wiivc«  !■>  run  toirctln'i-  in  jin  indistiuj^nichaldo 
niiiniicr.  Td  deleriniiie  the.  lu'iii-l.-rulc.  then-fore,  one  must  count 
the  heart-beats  by  nnsfnllation  int^tead  of  by  paijiutin^  a  periph- 
eriil  artery. 

Till'  Hiythni  of  t!ie  contractiims  is  nsnully  ro-(;iibir,  but  irregti- 
larity  and  inc(|uii]ily  in  ihcir  f'^r-ee  are  sometimes  observed.  The 
extrcMuo  rapidity  of  the  cardiac  ayatoles  is  at  the  expense  of  their 


strength  ami  ellic-icney.  Mood-waves  f>f  normal  vohime  arc  not  dis- 
charged into  tile  aorta,  llic  ai'teriiil  nystem  beenmes  relatively 
empty,  ami  the  pnlsp  is  nne  of  strikingly  low  pressnn*.  Tliis  is 
illustrated  by  the  a[ipetidi'd  Inn'ing  (Fig.  H*'*)  kindly  furniBbeJ 
me  by  I)r.  K.  V.  Wells  from  nuv  of  his  rase.s. 

The  piiro\v«rii«  begin  nbnipily  and  geiieriilly  without  premoni- 
tion. Imiied,  upon  the  oeetirrenee  of  the  first  attack  llic  patient 
does  not  niways  know  wbal  is  tSie  matter  with  him,  atnl  is  only 
able  to  way  be  fei-l.''  bail.  If  iln-  laehyeardia  is  short  lived,  the 
patient  may  exiierienee  nothing  more  than  a  vagne  feeling  of  dia- 
eonifort  and  his  outwani  jipiieiirniK-o  may  not  disclose  anything 
unusual  to  ihe  ordinary  obser\'er.  There  may  be.  however,  pallor 
or  flushing  •<{  ibe  eoiiiileminee.  In  some  instances  there  are  pne- 
cordial  uppression  and  even  pain,  numbness  or  tinfrliiig  of  the  arm 
{Oibsonl.  Pnlpitiilion  or  flnlfi-i-lng  of  ibc  heart  may  be  com- 
plained of,  and  vertigo  is  ^omeliiries  rxperieiieed.  Most  snfFerera 
from  this  complaint,  notwithstanding  repeated  attacks  and  the 
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fact  Unit  exixTiptico  has  hIiowh  tbc^>  U-riiiinulion  to  I»o  in  sudden 
r«tiverv,  1h«cuuic  grt-Htly  nlurriitKl,  and  if  the  nilark  ix  prolonged 
to  sevL-rul  duvi*  fall  into  a  state  of  great  mcutul  ond  |>h_>'>>iciil  di»- 

If  the  fuse  is  seen  early  there  is  usually  so  little  evidence  of 
the  uctuul  KlBle  of  thinpH  in  tliu  patient's  oiilwnril  nppivu ranee  that 
till'  inoilicnl  altcinliiiit  ini  fti-Hiig  tlu>  radial  pulse  is  iisimlly  struck 
witii  iintiiriislirrii'iit  ami  t^vt'ii  ilisniiiy  at  ili^  rapidity. 

If  the  attack  Uit^\»  lon^  eiirni^))  il.  leads  to  cardiac  iliudcquaey 
and  tho  lltMnl  tcndu  to  iiwinnnlate  in  the  hpurt-ojiviticti.  Thp  lieurt 
W'ci)itu-H  <)vcr<li^ti-ii>li-d  and  the  venous  «i(le  of  the  eimilution  en- 
gi)rgc'd.  nt^  ^ihown  liy  itirreiiji.'d  nirdiac  duliiess,  cyanosisi,  and  it 
niny  Ik*  by  pulsation  of  the  jupuliirs  (Oibson).  Tlicro  is  piilmo- 
naiy  ciitipcstiiin,  |MiKsihly  alwo  it  Miimll  niiionnt  of  riHlema,  and  even 
nlhitniiiiiiria.  'I'lii-  lifHrt---<iiiiii(ls  are  feeble  and  ihu  tirst  nt  the 
R\H'K  may  litfonir  almost  iniuidililc. 

In  nioBt  eaut's  the  (liinitir)n  of  the  parosysin  is  not  oiinieiont 
to  U-ail  lo  iiu'li  ttiarki'il  >if:iifi  of  ?l:isis.  The  attack  suhaidosi  stid- 
ili'tdy  lifter  a  few  hours  and  the  pulient  U  kft  vi-ry  much  as  he 
was  licfiire,  fecliiip  jK-rhaiis  tirwi  nnd  dreading  a  reeiirrene«,  but 
abji'  III  icliirit  to  his  urdiiiary  duties, 

A  slrikiiii;  |H'iMtliariiy  ol'  siu-h  ti  panixy*!!!.  whether  long  op 
short,  is  till'  pi  rBisii'iiec  of  tJie  tacliyiardia  even  during  sleep. 
Such  attacks  arc  nsnnlly  rcpenlcil  llirmitrh  a  scriw  of  years,  and 
yt  I'liscs  liax-c  hi'cti  nlwrveil  in  wjilch  hut  n  sinjtle  paroxj,-sm  was 
noted.  AliJKiiifjli  rci'urreticcs  aru  the  rule,  there  is  no  regularity 
in  tlu-ir  rc)iclitioii. 

Their  iltiratii-n  is  likewise  variable,  sinee  the  paroxysms  may 
last  rrmii  a  t'rw  tiiiinite>  In  inic  or  more  days.  In  one  or  two  in- 
htaiii-i-  till-  Uii'liyciirdia  jiersisted  fnr  two  or  even  ihree  weeks. 

If  ilir  taeliycjLrdia  i»  a  syiiiptnin  of  some  visceral  disturbance, 
or,  ill  ntlier  wnnlr",  i*  a  ftnii'tii-niil  ileniiiL'euieiit  of  reflex  ori^n, 
f.heit  it  Im  ea^y  to  rtinceivc  of  lint  a  jijii^-h'  attack  and  to  understand 
how  this  may  W-  of  i>hor1  dnnilion.  liut,  if  it  is  duo  to  some  deli- 
eale  and  an  yet  nnri'ciii;iiisal>le  alteration  in  the  myoeartlium  op 
bulb,  tlii-n  l(■enrrel1C(■^  shoiibl  hi'  the  rule,  as  indeed  they  are,  and 
till'  iittiick'^  •'I Id  lie  of  ennsiileralde  ditnilion. 

Diagnosis.  -  The  ileteritiiiuitiim  of  the  fact  of  tachycardia 
is  imt  ditliiull.     The  point  to  ho  dpcideil  is  whether  the  rapid  no- 
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tiuii  JH  till  iiintniic<>  of  osRoiitinl  parcixvnitinl  tnclm'arilia  or  U  of  ttio 

kitiil  call*'!!  syiii]itiiiiiiiti<'.  If  it  ln'lonps  to  the  fnrinev  clase,  it 
*lioiilil  fiillil  tlic  foliowiii;^  ri-i|iiiiT-iin.'iil»:  1,1)  A  lii.nirt-riito  for  the 
time  t)Ging  of  at  least  IliO  a  niiniite,  (2)  abruptneaH  of  onAet  and 
t'i|iiiil  siiililctiiicsw  iif  tcniiiimriijii,  (.'!)  fjiiliirc  to  detect  I'vidcnce  of 
licui't'cilHL'iisc  cilLbr  iliiriii},;  <ii-  liclNViit'ii  uriut-k.'i. 

If,  on  iho  ollifi'  iiaiiil,  ilicre  in  uviilfnco  of  myocanlial  or  ondo- 
ranlitil  iliscu»(^,  the  taclmmrilin  is  i«yi[i|iliiiiiiitii;  itinl  not  o^Hciitial, 
no  iiialii'i'  how  ra|ii(i  loay  liir  tlic>  jmlut*.  In  ihi;*  ela.ts,  lunvi'vcr,  it 
is  ii'il  iiMiJil  r<ir  llic  lirarl's  iii'lioii  In  cxrceil  l.'iO  a  iiiiimli>.  Most 
iiiHtHiurti  of  ■■  hf'aii  liiirry  "  liclotig  to  thio  (;lii*<t.  niul  vol  it  h  prob- 
nhlr  ihal  the  c^^si'iilial  fni'iii  occurs  more  often  than  is  roportcd, 
citlicr  liccaiiNc  lint  altm-ks  conic  to  tlic  iioricc  of  ihc  fiiniily  doctor 
ralher  than  of  the  consnitanr,  or  hccan.tf  rlio  alliu'kii  arc  so  Irnn- 
siciil  (lull  ri.i  |ihy.-'iciiin  is  called  in,  Allhniijih  I  have  rejicatedly 
ohsci'vcd  in_\  iri|iToniiilic  tacliyciiril  in  aii<l  lia\'i-  kiuiwn  scvcriil  iTuli- 
viiliials  wli'i  L'iivc  ii  lii«t<iry  of  itic  fwhcntial  funii,  among  thoin  a 
nicilical  riiari,  I  lia\i'  rioi  ai'Miiilly  wilncjwod  u  paroxysm. 

Prognosis.  — In  llic  owwcnlial  form  the  projrnosis  may  he 
saiil  I"  111'  favnnnililc  so  far  us  life  Ih  concerned.  There  is  idwiiya 
un  dement  of  niicertiiinty  in  anv  case  of  extreme  and  prolracled 
"  heart  hurry,"  Iml  if  a  paroxysm  terininatcs  »ptrfdily  no  dniiiago 
to  the  licarl  may  I"'  siislained.  Tho  ri'al  'lilfii'iilty  lies  in  tho 
uiieci'l"in'y  nf  ihc  li-iifitli  of  Mim-  diirinj;  which  iin  ailiick  may 
endnre.  In  the  agnd,  the  feehlc.  and  ikthohs  Imvinp  a  ilefinite 
cardiac  k-sion  wicli  I^aro^ysms  iin-  not  devoid  of  danger.  In 
irmst  casi'n  of  paroxyiiniid  larhycaniia  the  ^eiznre  may  he  expected 
to  Icrniinaii-  uhnijitly  and  sii'iiilancun-ily.  Imt  how  lonj;  the  patient 
is  to  remain  innnnire  from  n  rejiclilt'Hi  is  a  matter  of  too  mncrh 
niiccrtiiinly  f'lr  the  prndiiii  pliysicijin  tn  cNprcs  an  opinion.  Tim 
liisiory  I'f  cases  hIiows  that  iu  most  instance:-  oilier  allacks  iirc  to 
he  exjiected. 

Treatment,— Tho  plain  indication  is  if  possihlc  to  arret 
the  ptiro\\Mii.  Tlii"  is  ealh'cl  f-ir,  nniwiihstandinj;  llie  fact  that  In 
the  majority  of  cases  the  ladiycanlia  has  not  canscd  dealh.  AI- 
thniiph  [i  i)atii-nt  nniy  have  tiiid  rciteafcd  ntlaek*  that  have  ceaawl 
^IHinlanc'inHly.  yri  tachycardia  is  snch  nn  unrertaln  qnantily  that 
one  can  never  In.-  (|ni(c  -tire  how  aitolher  jwiroxyifm  may  alRft  llie 
heart.    Unfortiinalelv  it  \t<  the  .inmc!  with  this  na  with  other  mala- 
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dim;  our  therapoiitio  rc^AAUMwa  Aa  not  always  enable  us  to  meet 
indications  satisfuctorily. 

Theoretically,  digilntis  nnglit  tocnnble  iia  to  silow  down  a  mn- 
away  heart,  but  c-xpcrictic*-  has  shown  it»  inoffioiency  in  most  cuso«. 
ThiH  remedy  lOiuiiM  nut  be  ailiiiinUtercd  recklesflly  in  paroxvHiiml 
tachycardia,  for  if  tlie  attacks  wore  to  tormiiiato  spontaneously 
800U  after  the  adniiriiitlratiun  of  a  singk  very  large  (low  or  of 
w-vcnil  inaHHive  chips  in  unick  fiuccesBion,  there  mipht  be  pnaUiro 
duij^cr  of  p<iiDonoim  trfTcrts.  If,  iis  sttilcil  liy  Allbutt,  digitalis 
product's  diunvis  even  when  il  doo!*  not  eoiitrol  rh«>  lieart'ft  action, 
it  is  likely  to  Ik*  eliminated  and  evil  cmscfinencPB  will  not  result. 
Nevcrrllieiesis,  it  in  well  not  lo  MdiiiiniMti-r  more  than  1*1  iiiiniiiis  of 
the  tincture  hourly  for  six  hours,  aud  if  at  the  end  of  this  time 
no  ap]irecinbte  slowing  of  the  pulse  is  product^^l,  to  bavo  roeourM; 
to  other  means. 

Ice  may  be  applied  to  the  pneeordia,  or  one  may  try  the  effect 
of  proloufR"*!  but  not  too  vigorous  friction  of  the  «kin  o\-er  the 
upper  jK.rlion  of  the  spinal  colunm,  which  haa  Ijocu  said  to  slow 
the  beiirl.  The  vafni*  niiiy  W-  eomprt-xsi'ii  in  the  ueck,  or  it  may 
be  stimulated  by  an  electric  current. 

It  bus  also  been  reeouimended  that  the  patient  take  a  deep 
in.t|)iralioii,  aud  then  with  bi»  arms  foldeil  ncn>s.*  tlie  front  of  tbc 
chest  and  bis  feet  pressed  6rmly  against  the  foot-board  of  the  bed 
to  make  a  jRiwerfiil  expiratory  effort  while  the  glottis  is  kept 
closed.  One  of  luy  patients  who  is  a  sufferer  from  essential 
paroxysuiiil  tueliyninlia  iiJtsiires  me  that  she  liaa  sonietiuK^  been 
able  to  check  ber  heart  by  drawin<;  a  full  brentb.  then  while  her 
body  is  flexed  so  as  to  conipre^i  her  nbdonieii,  making  a  powerfid 
ex]iiraIorv  pressure.  In  her  case  also  a  paroxysm  Iihs  bi^jn  known 
to  be  arrcsteil  by  the  |»ouriug  of  cold  water  fiver  her  wrists. 

Whatever  remedy  is  administered  or  whatever  method  of  im- 
pressing the  nervous  system  is  tried,  it  is  often  found  uscdess.  I( 
tbeu  become!!  the  physician's  duty  to  supiHirt  the  heart  until  the 
tachycardia  subsides  spontaneously,  and  when  cardiac  dilatation 
sote  in,  tbia  i»  imperative.  To  this  end  reliance  must  be  placed 
on  strychnine,  caffeine,  digitalis,  etc.,  while  the  patient  is  kept  at 
rvifU  The  diet  ]!<  to  W-  simple  and  nourisbiug,  and  tea,  coffee,  or 
other  stimulants  are  to  be  forbidden.  Tn  prolonged  attacks  it  may 
be  n'ell  also  to  udmiiiistcr  a  gentle  eathartic. 


i 


ESSENTIAL  PAROXYSMAL  TACHYCARDIA  ttt 

Tt  may  not  \te  possible  to  prevent  recurrences,  nnd  ntlempla  in 
that  liircctiim  nmv  scctii  Io  he  rfiiitit-tliiiig  liko  firing  in  the  Jark, 
yet  tlie  |mlieiit  .■'lioulil  receive  incilifa]  atlenlion  lietween  attacks. 
Ill  ciincj!  cxliiliitinjr  siibse(]ii('nt  signs  of  oanliuc  striiin  or  in  which 
lliere  is  an  iiiinlahle  nervous  system,  such  regular  treatment  is  spe- 
cially jiilvisalilc.  Gihsfiii  reconiiiienda  tonics,  a  course  of  the  Nnu- 
hciui  Imllis  wiih  rcsirttanee  gymnastics  ami  such  oilier  measures  as 
the  experience  of  the  meiUcHl  nltrnilant  ami  the  exigencies  of  each 
CHKC  siiggcsls.  Tn  some  inxtanci'ii  it  itmy  he  well  to  give  digitalis 
or  ciilif-r  lii-art-tciuics  fcir  a  lung  time.  Kvery  effort  should  he  made 
to  discover  and  remove  any  source  of  reflex  irrilntinn,  and  the 
■liiily   life  .Klioiild   he  as  liealthful  and  free  from  excitement  aa 


SECTION  V 

DISEASES  OF  THE  ARTEEIAL  SYSTEM 


CHAPTER    5  XXII 
ARTERIOSCLEROSIS 

Deoenekative  changes  in  the  coats  of  the  blood-vesaels  were 
observed  as  long  ago  as  the  days  of  Senac  and  Morgagni,  and  bj 
these  investigators  were  described  as  an  infiamraatorj  process. 
It  is  to  Eokitansky  and  Virchow,  however,  that  we  are  indebted 
for  thorough  and  systematic  investigations  concerning  the  origin 
and  nature  of  the  process  to  which  Lobstein  had  previously  given 
the  name  of  arteriosclerosis.  Virchow  regarded  it  as  a  chronic 
arteritis  and  pointed  out  its  similarity  to  the  slow  inflammatory 
process  so  often  seen  in  the  viscera,  which  is  attended  by  the  devel- 
opment of  fibrous  tissue.  The  inflammatory  nature  of  arterio- 
sclerosis was  accepted  by  other  pathologists  also,  but  by  certain 
of  them  was  regarded  as  an  evidence  of  some  infectious  process. 

On  the  other  hand,  the  cause  of  the  sclerotic  change  was  by 
Traube  and  others  found  in  mechanical  factors— -i.  e.,  in  an  in- 
crease of  the  arterial  blood -pressure  following  persistent  contrac- 
tion of  the  arterioles.  Indeed,  some  went  so  far  as  to  attribute 
to  high  hlood-prcssiire  every  case  in  which  they  recognised  sclero- 
sis and  secondary  cardiac  hypertrophy. 

The  latest  view  of  the  pathology  of  this  vascular  change  and 
the  one  that  is  coming  into  general  acceptance  is  that  of  Tfaoma. 
Concisely  stated,  his  conception  of  the  process  is  that  in  conse- 
quence of  lessened  resistance  of  the  media  the  vessel  becomes 
widened  with  resulting  slowing  of  the  blood-stream.  Connective 
tissue  then  develops  in  the  snliendothelial  layers  of  the  intima  as  a 
compensatory  process  by  which  to  restore  the  normal  relation  be- 
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tween  (h(i  artery  and  its  confents,    Allhoiigh  m  most  instunccs  the 

viisi'tiliir  i-Iiiiii)i:p  is  au  aitenipt  l.o  make  gon<l  a  loss  of  elaslicity 
imij  wiilcriing  of  tlic  artery,  still  it  may  develop  when  Ihc  normal 
relation  betwei-n  the  vpsael  ami  its  eontents  is  lost  by  reason  of 
ilccrpafie  In  tlip  volume  of  tlin  Mnwl.  RoniLicrg,  to  whom  I  nm  in- 
tlcblcd  fur  till'  liislorical  ilata  jm^t  given,  finds  Tlioiiin'a  view 
liiglily  ealisfiielory,  nincc  it  wciiis  to  explain  tlie  develi)|iiiK'ut  of 
arlerioacleroais  in  t-aeea  which  were  previously  unaccountable  by 
Traiibf'fl  (licory.  Moreover,  it  lias  been  foundeJ  on  au  iiiimenso 
amount  of  carefully  ftudied  material. 

ISorbid  Anatomy. — Arleiioselerosis  consista  essentially  in 
a  degemTaliou  of  llie  media  with  seeonJary  euuipt-tisatury  lliieken- 
ing  of  the  iiitinm.  It  may  1m?  iDcnlized,  constitnlinf;  the  nodular 
form  of  Conneiliuan,  or  it  may  be  ditfuse.  In  the  nodular  or  cir- 
eumscribed  form  whitimh  or  yellrnvieh  patches  are  scattered  along 
the  inner  furfaee  of  (lie  vessel,  which  stand  up  from  the  aiirroiuid- 
ing  level  and  are  of  u  rounded  emitour.  In  ilie  diffuse  variety 
the  arterial  wall  is  stiff,  and  more  or  lesa  dilated,  while  on  th« 
surface  of  the  intimn  may  he  zones  of  nodular  thieiti'ninji  and 
calcareous  or  atheromatous  patclies.  In  old  persons  the  arleriea 
are  stiff,  more  or  less  lorluoiis  and  dilated.  The  inner  surface 
presents  numerous  ealeiireoua  ])]iites  and  atheroniatou*  nleers. 

Exuuiined  uiierosenpically,  the  tliiekening  <if  the  intima  is 
found  due  to  development  of  coimeelive  li>>ue  iielweeu  ihe  endo- 
thelium and  underlying  elastic  tissue,  .\fter  a  time,  degenerative 
changes  rake  place  in  this  newly  fanned  eonneclivc  tissue  which 
consist  in  hyiiliTic  tniiisfurrruitioii  of  llie  ouler  prtrtion  with  areas 
nearer  the  eudnilu'liiiiu  of  tine  ilelritus  in  which  fat  droplets  aro 
seen.  These  areas  of  necro^i*  L'on»titute  the  ao-ealled  atheroinn- 
tous  abscess,  \VheTi  these  areas  Iirenk  into  the  Inuien  of  the  vessel 
depressions  are  left,  known  as  atheromatous  ulcers.  The  borders 
and  bottoms  of  such  ulcers  nrp  rough,  and  hence  may  become  the 
seal  of  while  ihrondii.  By  the  deposit  of  lime  salts  in  these  ath- 
eroniatoua  patches  ealcMreons  plaipies  nre  formed  whieli  project 
above  the  surfjice  nf  tlie  inlinui,  while  by  formation  of  chalky 
particles  in  the  wall  the  artery  may  boconie  Iransfonned  into  a 
tube  of  almost  hotiv  Imrdness. 

In  ihe  middle  coat  changes  of  a  degenerative  nature  take  place 
which  lead  to  weukening  and  dulatation  of  the  artery  and  conse- 
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quent  tiiick«iing  of  the  iotinia.  The  middtu  tunic  becomes 
tbiuuL'd  ID  i-oiist-qiienot;  uf  alnigtliv  and  dvj^norulioii  of  iU  musclo- 
iibrea  and  of  more  or  less  exteniiire  destruction  of  its  elsstii!  ele- 
mcnta.  Id  eome  casos  (Low  Ldt'tiicnts  disiippear  entirely  and  are 
ri-|ilacod  by  ooiiiiL-clivc  Ubsiic.  Tilt'  advciitilin  in  its  tuni  d«c»  not 
fst-iijie,  but  beoomea  infiltrated  with  round  cells,  especially  in  the 
ni'ig^Iibourtiood  of  {hv  rasa  rasorum.  'Mr-  invcslinp  nn-iiibninv  ]}c- 
coinos  tough  and  tilirmiM  and  may  also  L)o  of  incroaned  tliickneitit. 

The  L-hangcB  of  artoriosclerosU  wliich  have  Ix-eu  thus  briefly 
describt'd  arc  not  diiitribntvd  miifurndy  in  the  affected  vesMl  or 
in  all  parts  of  the  arterial  system.  The  lumen  of  small  arteries 
i»  apt  to  bfi  greatly  narrowed  and  even  oblit<.^ratod  by  tin.-  liyper- 
plaaitt  of  their  coatii,  or  it  is  blocked  by  thrombosis.  The  aorta 
and  large  arteries,  on  the  contrary,  are  apt  lo  becoine  njore  op 
lc^8  dilated  while  iLeir  wull»  are  rigid  and  the  intiitia  rvnigli  from 
the  j>resence  of  caloareotis  plates  and  alheroinatoiis  patches,  as  pre- 
viously described. 

As  already  statefl,  the  various  parts  of  the  arterial  system  «ro 
not  equally  involved  in  the  sclerotic  process.  Thus  Bregmann 
found  as  n  result  of  analysis  of  the  cases  invextigatod  under 
Thoma's  direction,  that  the  ulnar  was  involv*^  in  1*4  [wr  cent, 
anterior  tibial  in  U3,  suUdavian  in  SS,  cerebral  arteries  in  R7,  in- 
ternal carotid  in  87,  radial  in  80,  splenic  in  S2,  popliteal  in  79, 
external  carotid  in  78,  axillary  in  71,  foniornl  in  6(1,  common  ca- 
rotiil  in  68,  ascending  aorta  in  07,  abdominal  aorta  in  64,  external 
iliac  in  TiS,  and  brachial  in  5.^  per  cent.  This  list  shows  some 
very  remarkable  difTerences  which  it  i.-t  dilUcnlt  to  explain,  and  so 
far  as  I  know  have  not  been  satisfactorily  explained.  Why,  for 
instance,  rihonld  there  Ite  so  marked  a  dimrcpauey  in  the  fre- 
quency with  which  the  ulnar  and  radial  are  affect<Kl  i 

This  matter  will  again  be  referred  to  in  considering  the  eti- 
ology. 

It  should  also  be  mentioned  that  arteriosclerosi.4  of  the  nodular 
variety  is  encountered  in  some  arteries  with  greater  frequency 
than  in  others.  These  are  such  as  do  not  run  in  straight  or 
nearly  straight  directions,  but  make  numerous  turns  in  their 
course  or  give  off  brauehcs  at  a  sharp  nngle.  The  sclerotic  process 
is  here  found  at  the  points  whence  the  branches  depart  or  where 
the  vessel  undergoes  a  bend  or  curve.     A  glance  at  Bregraann'a 
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tables,  qiioled  by  Ronibpi'g,  and  (•niiipilwl  witb  wpcfinl  roforcnce  to 

rill'  iiciiliiitir  firrni,  sliows  thul  tin-  iibdoriiiniil  aorta  beads  tlif-  list, 
while  llic-  fiiimiKHi  i-aroiid,  inli'riiiil  I'lirotld,  iisfeiidiiig  aorta,  and 
coi-obnil  artcrips  follow  close  after  in  tliis  order. 

On  (lie  (illit'c  biiiiil,  llu'  niclinl  i^  ijfiierally  affected  wilh  tbe 
diffuse  fdrni,  owinp  iirobubK-  lo  ita  nearly  direct  omrse  and  tbo 
arniri;;criu-Til  of  itx  tuil  numermi^  i»ruiiclics.  condiliinis  whioli  [xr- 
niir  tuiifonidy  bipb  bltxxl-presanre,  mid  benco  development  of 
»cleroi-is  ibriiiiiiiiiiiil  its  Iciijrib. 

AriHuciiili'd  witli  seliTiitii*  cluinf^s  in  the  vawnlar  system  are 
alterntiona  of  a  similar  nature  in  tbe  various  orpana,  particularly 
heart,  kidneys,  and  liver.  In  the  senile  form  the  Iieart  may  be 
decreaserl  in  six.e.  wberea?  in  the  diffuse  variety,  that  encountered 
in  coiiijiHratively  yning  and  robnct  tuen,  the  hem-t  minioliines 
reaehp!*  emuriicniM  dimensions.  Conncilnian  found  instances  in 
wliii-b  llie  heart  weifrbed  two  mid  nciirly  llirec  time*  the  nurniiil. 
The  niyocartliiim  is  apt  to  show  lil)rtms  degeneration,  llie  euro- 
narien  to  be  ■sclerotic,  and  the  aortic  valve  to  be  opaqiie,  sclerotic, 
and  in  some  cnsiett  inei)in]H'tent, 

The  kidneys  are  especially  likely  to  shnw  the  flolerntip  chanpe 
on  Tnicrosciipic  exaininalion,  nltlmupb  tii  tbe  naked  eye  tbe  changes 
may  bo  so  slifibt  as  to  Ix'  easily  overlimkcd.  'Die  capsule  la  adbet- 
enl  and  snuicwhul  miitrheued  oi\  its  surface,  which  may  present 
dark  red  ilepresscd  ureas  due  to  atrojihy.  Tbe  ca]iillarie!*  of  iha 
glumeruli  are  thickened  and  iiiiiy  be  idilirerated  and  exhibit  ex- 
tensive hyaline  degeneration.  .Vtrophic  changes  may  be  present 
in  llif  liver.  ]inrti'-ii!iirly  in  eiinn<'ctinii  wilb  senile  arrerioselerosis, 

Etiology.^The  great  fre(|iteti<'y  nf  selenitic  ehnngea  in  ihe 
arteries  of  olil  people  very  naturally  attracted  altention  and  sug- 
gested a  dose  eti'ilngiciil  coiiiieetion  Iw-lween  age  and  this  disease, 
ll  lias  lieen  ihoiiglii  dii-ecily  due  to  senilily.  and  hence  a  mi-eessary 
part  of  ndvani'ei!  years.  That  Hrtcrinsclenisis  in  not  an  invariable 
aetroinpaniitient  of  age,  however,  h  well  known,  and  Oibson  stales 
tbal  when  Tlmmas  Parr  ilied  at  tbe  age  of  one  biiiidred  and  fifty- 
two  his  arteries  were  fniind  by  Tlarvey  tci  lie  free  from  any  evi- 
dence of  degeneralioii.  Siieli  facts  indicate  that  to  the  mere  influ- 
ence of  ape  per  nc  cannot  be  attriluited  ihe  clevelopment  of  arterial 
ilegr-neratiiiii.  The  explamition  yiven  by  Uoudicrg  of  tbe  connec- 
tion between  the  two  conditions  t^cems  to  me  to  be  the  best  I  have 
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yet  aeeti,  and  is,  that  when  arteriosclerosis  is  found  in  an  old  man, 
it  is  bc«nu««  tlio  conditions  of  blood'prossurc  which  lead  to  the 
I'liiiiige  hav«  Ixnen  ojierativo  during  his  many  yenrs,  and  ihcroforo 
have  ronic  to  nianifetit  themselves  more  extensively  than  in  a 
youngi'r  iiidividunl. 

i^Iftles  are  without  doiiht  more  often  and  extensively  nffectM 
with  this  change  than  arc  females.  This  is  owing  not  to  any 
sjiocial  influence  inbfrciit  in  spx,  but  lo  the  greater  exposure  of 
ntpn  to  occupational,  habits,  and  conditions  of  life  in  general  which 
affect  blood- prcssuro  injuriously.  The  influence  of  occupations 
which  nocc*sitnte  nniuow*  physical  exertion,  and  tliereby  ituhjoct 
the  arlerial  system  to  strain,  has  long  been  recognised  and  empha- 
sized, particularly  by  the  Engliiih.  Thus  day  labourers,  smiths, 
miners,  etc-,  arc  very  apt  to  develop  arteriosclerosis,  Roinetime*  at 
a  comparatively  early  age,  and  Romberg  points  out  that  in  them 
it  is  the  vessels  of  fhe  extremities  that  are  !»[<o<;iftlly  prone  to  dis- 
ease. Tt  is  probable,  al»o,  that  among  the  labouring  classeti  other 
factors  are  at  work  beside  physical  toil,  such  as  abuse  of  alcohol 
and  syphilis,  Ncvfrtlick-si',  slrain  of  the  vascular  coat*  by  severe 
and  ofl-repeated  muscular  effort  cannot  be  ignored  in  tlie  produc- 
tion of  sclerosis. 

Of  diseases  which  lead  to  this  degenerative  proi^ess  syphilis 
is  perhaps  the  most  important.  Its  relation  to  the  form  of  endar- 
teritis known  as  obliterans  was  described  by  Ileubner,  and  is  quite 
generally  roi-ogniecd.  Chronic  lead  (Xiisoning  and  chronic  alco- 
holism arc  also  recognised  etiological  factors,  as  is  likewise  gout. 
How  these  act  is  not  quite  clear,  whether  as  suggested  by  Traube 
by  causing  jiersistent  augmentation  of  blood-pre»snre  or  through 
the  action  of  their  poisons  directly  on  ihe  vascular  coats.  The 
excessive  use  of  tobacco  is  also  believed  by  MOine  writers  (Uuchard, 
Romberg)  to  eause  arteriosclerosis,  particularly  of  the  coronary 
arteries.  Romberg  likewise  states  that  neurasthenic  subjects  are 
prone  to  arterial  degeneration,  as  he  Ijelieve*,  in  eonsequeiice  of 
the  freqnent  alternations  in  blood-preasiire  occasioned  by  their 
unstable  and  exeitsblo  nervous  state. 

The  manner  in  which  thestp-,  and  other  predisposing  conditions 
to  l>e  mentioned  presently,  act  in  the  production  of  arterial  degen- 
erations has  long  been  thought  to  be  through  the  persistent  in- 
crease of  blood-preasure  occasioned  by  then].     Nevertheless  cxpla- 
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nation  bused  on  such  lijpothesiB  wns  not  altogether  sntisfaelory 
and  did  not  dciirly  atrtount  ff>r  the  pathology  or  etiology  of  the 
L'liuiiyt'S  ohscrvt'd.  In  tlio  Iit;lit  of  Thonm'a  investigationB  and 
views,  however,  we  ere  now  nhle  to  understand  much  in  the  etiol- 
ogy which  was  heforp  ohat'Ui'G. 

It  will  hi'  runiuTiihercd  tliiit,  according  to  his  view,  the  thicken- 
ing of  the  iiitinia  is  nn  allcriipt  at  the  preservation  of  the  normal 
relation  existing  between  ibe  calibre  of  tbe  veuBel  and  the  preaanre 
rif  lis  i'()nrniMi'<l  bliiiid.  The  luas  nf  snidi  prujier  rebition  or  eqiii- 
lihriniii,  as  it  may  he  termed,  is  hruiiglit  iibont  eiliicr  hy  dihita- 
tion  of  the  artery  in  conaequence  of  lessened  elasticity  or  by  dimi- 
ntitiiiti  in  the  volume  of  the  eontenls.  Loss  of  elastic  resistance 
on  tliL'  part  of  the  vessel  ia  due  to  degeneration  and  atrophy  of  the 
eluiftic  Khres  of  the  incdia,  and  tliis  destnietivc  change  in  the  mid- 
die  eoat  may  be  dno  to  the  lon^  continuance  of  excessive  blood- 
prewiiire  or  lo  sudden,  fre(|iu'iit  ailcrnati'ina  of  blood -pressure, 

Ditriiiiiiliciii  of  tin-  viilnirie  of  hioud  is  fiecii  very  much  less  fre- 
i]nently,  but  is  met  with  in  the  arteriea  of  amputated  extremities 
(Hondierg),  and,  according  to  the  same  author,  in  the  renal  artery 
in  interstitial  ne]iliriti8.  Of  course  the  former  requirement — i.  e,, 
increased  presMure^ — -is  far  more  often  and  widely  iipiTHlive  than 
is  lessened  blood -pressure.  Accord  ingiy,  when  we  have  to  do 
clinicnlly  with  iirterioscleniwiN  we  have  to  seek  out  some  under- 
lying ciiiiditioii,  disease,  oeeupitlion,  or  habit,  that  has  caused 
long-continned  and  preater  internal  or  Gndarteriol  strain  than  the 
vessel  wa«  able  to  bear.  Slowly  the  middle  coat  has  been  forced  to 
give  way  before  the  intravasenlar  blnod-]>resaure,  pnri  pa.i.iii  the 
intima  has  taken  (m  compcnsiitnry  ibickening  and  hy  degreof  tlio 
sclerotic  prwessi  hiis  declared  itself. 

In  some  individuals  blonil-]iressure  has  been  ahnormally  high 
(ptite  uniformly  tlirougbont  the  body  and  arleriosclerosls  is  gen- 
eral. More  conimoidy,  |ierlia]n*,  tbe  conditions  influencing  the 
change  are  local  and  tlio  degeneration  is  confined  to  or  at  least 
far  more  pronontn'cd  in  certain  jiarl*,  as  exfreuiitioa,  brniu,  coro- 
niirie>i,  etc.  l'"or  exHTUple.  lite  freipiency  with  which  the  anterior 
tibial  ia  involved  is  explained  by  the  fact  that  this  artery  i8  coin- 
pclled  to  beiir  Mii'  dhteiiding  weight  of  u  cidumn  of  Idood  which  is 
heavy  hy  reason  of  hyilro^itallc  pressure  f  Romberg). 

It  has  been  frequently  aiul   forcibly  jwinted  out  (Fraenkcl, 
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HasenfcM)  that  (.'orpulcnt  pcrsonit  uf  a  eedcDtary  mode  of  life  are 
especially  prone  to  the  development  of  scleroeis  in  the  splesic, 
hepatic,  and  superior  nicsentPric  arteries,  nnd,  according  to  Uaaen- 
fold,  earlier  in  them  th«n  elsewhere. 

The  explanation  is,  that  owing  to  their  Bedentary  pursuits  and 
their  habitual  eoDsumption  of  more  food  timn  the  requirements  of 
their  innclive  lives  demand  (hixua  consumption)  the  vessela  of 
their  digestive  organs  are  persistently  overtaxed.  In  other  words, 
blood-pressure  within  Ihcin  is  habitually  too  high.  In  time  abnor- 
mally high  and  sustained  pnlBe-tenaion  is  everywhere  established, 
more  or  less  wide-spread  artiTiosclerosis  develops,  nnd  in  con»e- 
quenee  secondary  cardiac  hypertrophy  (FraentKel'e  idiopathic  en- 
largement of  the  heart)  results. 

Another  interesting  phase  nf  this  question  of  blood-pressure 
relates  to  the  development  of  sclorosis  in  vessels  which  are  ex- 
posed to  varying  degrees  of  preesnre,  oscillations  from  low  to 
high  pressure,  "  nchwatik-itngen"  (Romberg).  Such  alternations 
subjoct  the  artery  to  undue  strain  and  probably  account  for  the 
solerotie  change  w  fiTtiuently  present  in  the  arteries  of  the  anus 
of  workiiigmon.  According  to  Uombcrg,  they  also  explain  the 
fact  that  siitTerers  from  migraine  sometimes  manifest  sclerosis  of 
the  arteries  of  the  side  of  the  head  affected  by  the  pain. 

It  is  on  this  hypothesis  likeivise  that  we  may  explain  the  pro- 
ponderance  of  arteriosclerosis  in  the  cerebral  veaeels  of  persons  who 
are  engaged  in  literary  pursuits  or  whose  occupations  call  for  spe- 
cial activity  on  the  part  of  the  bruin  during  a  certain  number  of 
hoiirs  each  day.  May  it  not  be  for  this  reason  tlial  many  an 
ambitious  buBiness  man  succumbs  to  the  stress  of  modern  com- 
morcial  Vih-'i  Rumiierg  explains  the  greater  frequency  of  coro- 
nary sclerosis  in  hypertrophied  hearts  as  compared  with  those  that 
arc  not  hypertrophied,  on  the  ground  that  coronary  blood-pres- 
sure is  higher  in  the  former  on  acenunt  of  their  more  forcible 
contractions. 

If  his  view  is  correct,  then  one  is  tomptcd  to  query  if  the  cai^ 
diac  excitement  experienced  by  stock-brokers  and  men  of  affairs 
under  the  influence  of  rapid  fluctuations  of  the  stock  or  grain 
market  may  not  have  much  to  do  with  the  relatively  great  fre- 
quency of  coronary  angina  in  modem  business  mvn.  In  illustra- 
tion of  the  important  etiological  influence  exerted  by  variations 
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of  111 iioiV pressure  in  cirniinscriSed  areas,  Iloiiiberg  cites  tho  ro- 
iiiarkablc  ciisp  rL'portci!  l>y  Krb  of  an  anli-nl  iin^'lcr  wlio  di'vclopcd 
It  bij;li  lioKrcc  of  urifriiisL'lt.Ti)siti  in  iLl*  luwor  cxlreiiiitics,  in  con- 
sequence, it  is  thought,  of  hia  Btamlinfi  and  walking  for  hours 
together  in  ihf  coM  water  of  thp  stri-iiiiis  where  he  fishpil. 

Additional  insiaiices  of  the  injurious  effpct  of  long-continued 
high  lilcKKl-jirfssufL'  are  seen  in  llie  (iegenenitive  eluitiges  fnund  in 
the  pulmonary  artery  of  mitral  paticniK  anil  in  chmnie  phthisis 
as  well  ns  the  geneml  Hrteriosderosis  (if  diai>etic  patients  (Rom- 
berg). In  sbnri,  upon  the  basis  of  Tboma's  eoiicluaiuns  we  aro  now 
uWe  to  nnderstanil  luany  u  case  of  iirtorjiwelerosis  tlie  development 
ijf  whieb  was  previously  almost  unintelligible. 

SyjnptoiUB, — .\rtfTiiisel(Tusis  is  latent  so  long  as  it  is  of 
Tiiiiiiir  di-gri'f  II  III!  iml  vfry  wiilfrW|)read.  When  at  length  flvinptoms 
are  prodneed,  they  depend  upon  the  degree  and  dii^tribution  of  the 
(irocrss  ami  the  organs  iifTecleil.  In  ■"iinic  eases  the  ellnieal  piutnrc 
is  that  of  renal  in:iili'i]iim'y,  in  others  of  cardio-Vfisciihir  disorder, 
in  others  again  of  disliirlwd  eeveliral  eirenlation,  and  in  still  others 
of  interference  with  the  blood-Hupidy  to  the  extremities,  digcstivo 
orgiiiis,  or  lieart-niuseie,  iis  (he  ease  may  be. 

Si'li-roHiH  of  ibe  ri'iial  arlerie*  iiiiiy  l>e  .seeontlnry  to  already  ex- 
isting interstitial  ne|ibriti8  m  consequence  of  ditniniahed  supply 
of  blood  to  the  renal  cHpillarie*.  but  in  most  eases  it  preceiles  or 
accompanies  the  development  of  the  nepliritir'.  'I'bi'  iiiignicnted 
hlood-presHU re  oceasinned,  Jlrst  declares  itself  ciinieiilly  by  in- 
erCHKcd  secretion  of  urine,  partieidarly  at  night.  K.tamination  of 
the  nrine  in  this  early  stage  generally  shows  nothing  more  than 
a  lowered  speeilic  gravity.  Whc-n  ut  h'ligth  the  sclerosis  has  be- 
como  so  extreme  iis  to  miiterially  interfere  with  flow  of  blood  in 
the  renal  capillaries,  the  urine  grows  scanty,  and  is  apt  to  present 
charnctcrs  like  those  of  genuine  contracting  kidney. 

In  these  eiisi's  liiere  is  upt  lu  be  more  or  less  sclerosis  of  the 
arteries  of  other  parts,  particularly  the  heart,  or  general  pulse  ten- 
sion becomes  tiwi  high  to  be  sueres* fully  combated  by  the  hypor- 
trophied  left  venlriclc,  and  symptoms  of  I'ardiae  ineompeience  «ro 
added  to  those  of  renal  disease.  Thus  1  recall  the  ease  of  a  niiddle- 
nged  physfician  who.  ii:»ide  from  cardiac  breiithlessncss,  d<'vcloped 
symptoms  of  serious  n-md  inadequacy.  I'rine  grew  persistently 
sc-iinty,  coDtuincd  an  occaeioniil  truce  of  albumin,  but  rarely  casts. 
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Ho  ullimately  died  with  sjnnptoniB  tb«t  wurc  unwiiic  rntlicr  iban 
cardiac,  aud  th«  autopsy  dincloaed  almost,  complete  obliteration  of 
the  renal  iiitt'rifift. 

Ill  other  cases  the  pictiirt-  U  that  of  slowlv  iiicrcn^itig,  or  per- 
haps suddenly  iiiducol,  failure  of  heart-jKkwer,  with  renal  symp- 
toms of  very  inferior  importance.  Only  to-day  1  examined  n  mu 
of  sevenly-one  who  for  two  years  piit^t  li«s  iiotii>ed  t)reatble«in««g, 
vbich  of  Into  Iia*  beootiie  serious  eardiao  ilyspna'a.  For  more  than 
twenty  years  he  has  had  increased  nocturnal  tiiichirition,  but  no 
other  evidence  of  rt'iial  ilisoase.  He  lias  been  closely  confined  to 
]ii«  dejsk  daily,  and  has  been  "  a  pretty  heavy  eater,  particularly 
at  breakfast."  His  chest  is  capacious  and  abdominal  corpulcnoo 
is  quit«  niarkeil.  The  radial*,  temporali,  and  carotids  are  stiff, 
and  the  heart  is  enormoiisily  enlarged,  its  impulse  feeble,  and  its 
sounds  distant  and  uiufHed.  This  case  is  u  fair  ilhtstralion  of  the 
etiology  end  ^ymptoinatolo^  of  the  caseH  in  ndiidi  tlie  clinical  pio- 
tnre  is  what  may  be  termed  eardio-vascular,  tlie  chief,  it  may  bo  the 
only,  complaint  ln'JUjj  dyajma-a  of  efTort. 

Uany  such  cases,  like  the  foregoing,  very  well  represent  the 
elinical  picture  of  chronic  myocarditis.  In  others,  symptome  of 
failiiiff  boart-[iower  and  of  chronic  iulerstitial  nephritis  arc  so  in- 
timately blended  as  to  make  it  difticult  to  delermine  definitely 
which  organ  in  the  more  seriously  involved.  In  others  again,  gly 
cainria  and  renal  cirrhosis  precede  the  symptoms  of  vascular  and 
cardiac  disease,  yet  when  the  latter  become  marked  they  may  domi- 
nate the  scene.  In  all  these  caw*,  when  cardiac  incom]>etence  su- 
pen"enea,  it  is  apt  to  prove  most  sorimis  and  to  progres»  under  the 
every-day  apjieanince  of  increai<inK  and  unconquerable  stasia, 
since  the  extreme  degree  of  peripheral  resistance  incident  to  arte- 
rial rigidity  renders  restoration  of  heart-power  impossible.  They 
have  been  siiHicienily  jwrtrayed  in  preceding  pages  and  do  not  re- 
quire repetition. 

In  comparatively  few  cases  the  symptoms  are  mainly,  almost 
exclusively,  referable  to  the  arteriosclerosis  as  such.  The  arteriee 
everywhere  feel  wiry  and  nodular,  like  a  string  of  beads,  or  thick- 
ened and  tortuous,  and  the  pulse  is  small  and  weak.  The  super- 
ficial veins  stand  out  prominently;  the  heart  manifesto  slight  if 
any  change,  being  in  some  moderately  and  in  others  not  at  all 
enlarged ;  the  urine  is  scanty  and  of  poor  quality,  and  if  any  albu* 
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niin  is  present,  It  is  a  mere  trace,  while  trasla  are  »cnnty,  being  hyn- 

lint'  or  nrfimilar;  llir  jiatinit  coniplHins  of  iiicn-asing  inability 
to  work  or  (.■X(rrciM<';  aii|Jct.itL'  and  iliycslioii  faii;  slight  (cdema 
appears  at  tlio  anklcn;  the  imlividnal  eniaciatps,  grows  snltow, 
pwlc,  stfHiiily  more  fcrlilc,  anil  ill  Ifn^rl.h  takes  to  bed  and  dies  from 
wbiit  ii|ii)ear.->  to  lie  p'ucra!  iislliouia. 

I  liuve  notes  of  Buch  a  lypiual  case  in  an  Knglimbtnan  who  wna  a 
famior  of  about  «ixly-tijiht  yoars  of  age.  Up  to  a  year  or  so  prior 
to  my  seeing;  liiiu  he  wan  hale  and  hearty,  and  able  to  iwrform 
active  work  of  a  not  too  severe  kind. 

Kxamination  iliaclosed  no  diiflinet  cvidenee  of  heart  or  renal 
dinense,  but  the  raiUnls,  ulnars,  tenijioriils,  fi'niornl.-<,  and  tibials 
all  felt  hiird  and  cnijity  Jinil  most  of  them  contained  depnsila  of 
lime  ibat  ^nve  ihcin  a  priiMoiitH'ed  bi-tidv  ehuracler.  Venous  stasis 
was  evident  in  tlic  lnrj;ewent  \'eins,  palpable  liver,  and  xligbt  pit- 
tini;  of  the  iitikles  mid  ^Iiins.  lie  did  nfit  eoiiiphiin  espceialty  of 
dyspna-ii,  but  wii»  iiineb  concerned  over  his  growing  weaknees  and 
lo63  of  weight. 

Trearinenl  benellleil  hini  for  a  (inie,  hut  he  ultimately  grew  too 
fwble  In  repiirl  ut  my  olli<'e,  aTi<l  us  he  rcided  in  the  country  was 
lost  sight  of.  It  was  iilliniiili'ly  li-iiriii'ii,  however,  llnit  be  died 
after  a  few  months  of  what  ap])eared  to  he  general  feeblenosa  with 
failing  eirenliilion.  In  his  caw,  aw  in  lUiiiiy,  the  hciirt  seemed  to 
kt  conijiariilively  nnafTeeted  and  rhe  ilillicidty  of  eirenlarion  to  bo 
due  to  ihc  impcrnicability,  so  to  spcnk,  of  tlie  arteries. 

Tbp  rigitlity  of  tbe  Hrtcrial  nyslcm  intcrferi'si  with  proper  dis- 
diorge  iolo  tlic  I'lqiillaries- — ni-illier  are  ihe  arteries  able  to  receive 
&B  full  supply  of  blood  Hcnt  from  tbe  veins,  and  stasis  occurs. 

In  a  eonsiderable  proportion  of  ea*es  the  clinical  manifesta- 
tions are  not  tliosi'  of  dii.iKrl)ed  circulation  in  general,  but  of  dimin- 
ished or  aholislicd  blouil-sujiply  to  u  part,  as  tbe  hrain.  extremities, 
heart,  etc.  The  result  i»  |iervertc'd  function  and  structural  alleru- 
tion  of  a  more  or  less  Marions  kind.  In  some  instances  such  disturb- 
ances are  plainly  apparent,  while  in  others  tbe  manifestations  of 
urterial  ilcgencratiou  are  obscure  and  often  uiiaiulerpretcd  or  over- 
lookcil  altogether. 

Thus  sclerosis  of  the  eerchral  aiieries  may  be  shown  hy  impair- 
ment of  memory  and  intellection,  headache.  Irimsient  x-crtigo,  espe- 
oially  upon  quickly  assuming  llie  erect  position,  change  in  disposi- 
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tion,  inLTonsinfi:  wTAkn^iut,  in  a  word,  hy  iJie  manifold  symptoms 
due  to  cerebral  ana>iiiia  or  areas  of  aoftening  (encephaloniaUcift) 
which  resutt  from  the  shuttiiii;  ofT  oi  blood-supply  to  dofiuitc  areas. 
One  HhoiiUI  not  furgcl  also  that  wlteu  e]iilpp«y  devetopii  at  or  «fu>r 
middle  age,  it  may  be  due  to  arteriosclerosis  witliin  the  brain 
(IToL-hhaus).  Dieouso  of  tiipse  vessels  is  also  ii  very  frequent,  ac- 
cording to  Koiiiberg  tlio  most  frequent,  cause  of  apoplexy.  There 
may  be  either  htemorrhage  into  the  brain  from  rupture  of  a  miliary 
aneurysm,  a  condition  of  the  arteries  shown  by  Charcot  to  be  very 
common,  or  the  Apoplectic  seizure  may  result  from  thrombosis  of 
a  narrowed  cerebral  artery. 

Sclerosis  of  the  arteries  in  the  medulla  is  a  recognised  causa 
of  sloniieiiii  nf  the  pnlae  and  of  recurrent  bradycardia  known  as 
Stokes-Adanis  disease,  and  which  has  been  previously  considered, 
(See  page  627.) 

Sclerosis  of  the  arteries  of  the  feet  and  legs  is  not  mieommon, 
but  apart  from  tbc  ebange  it  creates  in  the  elasticity  of  tbc  vessel — 
i.  e.,  8tiiTne«»  and  tortuosity,  ns  jx-rceived  by  the  palpating  fingei^— 
it  does  not  often  lead  to  serious  disturbance  of  circnlation  in  the 
region  supplied  by  tho  sclerotic  artery.  The  sclerosis  may,  how- 
ever, according  to  Erb,  he  resjionsible  for  disorder*  of  sensation 
and  motion,  vaso-niotor  and  even  trophic  disorders.  The  tirst  may 
be  shown  by  pani«tliesin,  forniicntion,  puin,  tind  a  feeling  of  heat 
or  coldness;  disorders  of  motility,  by  intermittent  lameness  and 
extreme  degrees  of  arterial  narrowing  by  cranipa,  rigidity,  etc.; 
vaso-motor  disturbances,  by  cohlnesa,  pidlor,  cyanosis;  and  nutri- 
tional disorders,  by  circumscribed  sloui^hing  of  the  skin.  In  cases 
of  obliteration  from  st^lerosis,  as  is  well  known,  there  may  be  local- 
ized gangrene  (senile  gangrene). 

According  to  Uomberg,  sensory-  and  motor  disturbances  make 
their  appeariincc  at  first  only  when  the  muscles  are  put  in  use— i.e., 
when  there  is  a  call  for  more  blood  to  tlic  part  than  can  bo  fur- 
nished by  the  lliiekened  arteries.  In  more  advanced  de^nerationa 
these  disturbances  are  pro<hiced  by  insigtiiticant  movements,  and 
at  length  the  limb  becomes  stiff  and  useless. 

ICot  only  arc  viiso-niotor  neuroses,  such  as  pain,  rednes."*,  swell- 
ing, stiffness,  etc.,  phenomena  of  arteriosclerosis,  but,  according  to 
Romberg,  there  may  appear  symptoms  of  Reynaud's  dtseasc,  cyano- 
sis, pallor,  and  even  gangrene  of  portions  of  the  skin,  such  phenom- 
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ena  being  particularly  liable  to  affect  the  fingers.  Fortunately, 
however,  §iiirb  ecrioiiH  clisturbflOL-es  are  rare,  iind  for  the  most  part 
only  minor  dvgreu»  of  wjiisory  mid  vuxo-iiiotor  pervfcrsiouii  are 
present 

The  heart  may  be  affected  by  arteriosclerosis  in  either  or  both 
of  two  ways:  U  may  In;  ilegiMienitcd  and  feeble  in  ounsc<]ueQco  of 
thickening,  narrowing  or  thrombosis  of  the  eoronaries,  with  angina 
pcctoriB  and  llie  Hyniptom-complex  of  myocardial  incompetence,  or 
the  heart  may  be  si'condtirily  hyiR-rtrophied  in  coiificqucnce  of 
diflfune  sclemsia  of  the  arteries  sui)plyinfi;  ihe  ab<luminal  viscera, 
nasenfeld  has  dwolt  on  tlie  intimate  connection  between  sclerosis 
of  the  mesonleric  vcmscIs  and  general  cardiac  hypertrophy,  and 
Romberg  also  states  that  it  is  tlcgi-noration  of  the*e  arteries  which 
calls  forth  secondary  hypertrophy  of  the  left  ventricle.  Extensive 
vHttculnr  change  of  the  brain  and  extremities  may  exist,  he  state*, 
without  appreciable  enlar^mont  of  the  lienrt.  This  coincides 
with  my  clinical  experience,  for  tlie  largest  and  most  inadequate 
heartjt  I  have  ever  seen  have  he«n  in  men  whose  abdominal  co^ 
pulenee  and  sedentary  lives  have  furnished  tJie  conditions  neces- 
sary for  the  development  of  vaHcnlar  disease  in  the  splanchnic  area. 
Moreover,  their  stifFciied  nidiala  and  bigh-tcnsion  pulse  have  home 
out  the  correctness  of  that  assumption.  On  the  other  hand,  T  have 
seen  old  men  with  emaciated  abdomens,  peripheral  arteries  that 
were  like  wires  strung  wilb  tiny  IkwU,  and  feeble,  even  flickering 
puhes,  and  yet  whase  hearts  could  not  be  made  out  as  hyper- 
trophied.  In  some  of  tlieae  cases,  to  bo  euro,  pulmonary  emphy- 
sema renders  the  results  of  percussion  uncerrain,  hut  the  clinienl 
picture  is  that  of  adynamia  or  of  a  cachexia,  but  not  of  myocardial 
failure,  as  in  men  of  the  other  type. 

Lastly,  there  is  still  another  group  of  casea  which  present  them- 
selvea  in  guise  of  chronic  bronchitis  and  emphysema.  They  are 
usually  at  or  past  middle  age,  not  confined  to  cither  sex,  yet  in  my 
erperience  more  often  males  of  the  labouring  class.  The  vascular 
system  is  ever^-where  stiff,  nrine  is  of  poor  quality  or  may  contain 
a  sjuall  amount  of  albumin,  and  there  is  manifest  hypertrophy  of 
the  right  ventricle.  This  may  bo  due  in  part  to  the  emphysema, 
but  a  contributing  factor  of  importance  is  the  sclerosis  of  the  pul- 
monary arteries.  It  is  not  always  easy  to  determine  whether  thia 
disease  of  the  pulmonary  vessels  is  primary  or  secondary,  but  aa  it 
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is  asfiociiiti'd  with  rotroprudc  chanj^c  of  the  aortic  srsteni  il  is  fair 
to  A8MUIIIC  dial  it  plnv^  a  rule  in  the  causation  of  tho  bmphywma 
and  bronchial  catarrh. 

For  thu  luoitl  part  the  course  of  l1ii«  va^ulnr  disease  is  slow 
end  indefinite-.  Yeara  are  usually  nonaumed  in  ila  development, 
and  even  after  symptoms  appear  the  course  is  protracted  or  more 
«r  less  rapid,  aceording  to  the  portion  of  the  arterial  system  chiefly 
affecli'd  jiiid  111  the  degree  of  the  sclerotic  change. 

Physical  Signs. — Inspection. — There  arc  two  main  types  of 
individuals  with  arteriosclerosis.  In  one  class  they  are  large  and 
imposing,  uiore  or  loss  corpulent  and  with  rntlier  (oo  flntiby  abdom- 
inal walls.  In  such,  there  may  or  may  not  be  evidence  of  vascular 
disease  in  the  peripheral  arteries.  The  other  type  is  quite  the  r»- 
verse.  The  individual  is  thin,  looks  ill-nourished,  and  the  tem- 
poral, perhaps  also  tlie  carotid,  arteries  are  seen  distinctly,  the 
former  looking  like  stiff  tortuous  cords  and  pulsating  visibly. 
Superficial  veins  are  also  prominent,  but  cyanosi-t  is  not  preitent. 
The  only  otlicr  information  obtained  by  insjMx-tion  relates  to 
change.*  in  the  strength  and  lucaiivn  of  the  apex-bent,  aud  to  epi- 
gastric pulsation,  signs  which  may  be  directly  connected  with 
arteriosclerosis,  yet  may  be  independent  of  the  same. 

Palpoiioii. — This  is  the  best  and  usually  most  reliable  nietns 
of  detecting  arterial  degeneration.  If  an  artery  which  rests  on  a 
6rm  foundation,  a:*  the  radin]  or  tibial,  is  cnrcfully  palpated,  it  is 
perceived  to  be  thicker  and  stiffer  than  normal.  It  can  be  rolled 
beneath  the  finger  like  a  cord,  iiud  the  vessel  is  ditfieult  to  compress. 
In  ninny  ea^es  tliiit  is  all,  but  in  others  the  vessel  is  tortuous,  and 
when  the  finger  is  passed  along  its  course,  presents  aniall  elevations 
that  feel  hard  like  bt^ads,  and  hciiee  lead  us  to  sj^eak  of  the  vessel 
a.s  bendy.  lu  &onie  instances  the  artery  shows  minute  elevations, 
which  when  carefully  studied  are  found  to  be  dilatations  of  the 
vascular  wall — in  other  words,  miliary  aneurysms. 

Particular  attention  should  be  paid  tn  the  cervical  arteries, 
noting  their  position,  size,  regularity  or  smoothness,  rigidity,  etc., 
since  changes  in  them  may  furui^ih  valuable  hints  concerning  the 
state  of  the  aorta  and  inferentially  of  the  eoronariea,  When  the 
arch  of  the  aorta  is  thin-walled  and  dilated  it  may  sometimes  be  felt 
pulsating  abnormally  high  up  in  the  suprasternal  fossa.  Littes  u 
authority  for  the  statement  that  when  the  abdominal  aorta  it  t)clo- 
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rotic  and  aRpeasiMe  to  pB]|)al.i(in,  thrill  is  olicitpd  hy  very  irnict  less 
pressure  thiiii  is  rfi[iiirr<l  if  llic  vt'§scl  is  liniltliv. 

Pi'mtssion  is  of  viiluc  i)rilj-  in  llii'  ili'[wti«ii  of  vh&ligC-M  in  the 
size  of  the  hoarl  socimdary  to  vascular  dispase.  It  may,  therefore, 
by  (leiuiiiirilrnling  hypertrophy  of  the  k-ft  VL-ntricK',  ufforil  a  certain 
amount  of  currohorativi-  iiiforintilinii.  Cun-ful  ami  <U'cp  percus- 
sion of  the  areas  uverlyiiirr  tli(>  asircnding  purlion  nf  tlic  imrtic  arch 
nuiy  dficel  a  slight  decree  of  duhies^  <lno  to  dilatation  of  the  voasel. 
In  siR'h  H  caw;  rcsoiiaiicc  i:*  apt  tulic  iinpaircd  In  \\\f  fifHt  mid  sec- 
ond right  intcrapHL'CB  cliwc-  to  ihe  slcrnniii.  Dihitiilimi  itiut  clunga- 
tioii  of  the  arch  may  dii'placc  the  heart  dow-nward,  Ihe  same  as  does 
true  aneurysm  ;  and  hence  in  nisc*  in  winch  the  uitrta  ii«  suspected 
of  hoinp  sclerotic,  it  is  well  tn  jiereuss  the  liearl  carefully,  with 
view,  if  possible,  to  ascertaining  its  cMict  location. 

AiisruUnl'wn. — Almost  the  only  value  of  thi«  means  of  inveati- 
gntion  lies  in  the  study  of  the  second  sound  in  I  he  aortic  area.  This 
tone  is  iioriiLally  ninrc  intense  tliiin  is  ihe  piihnonic  second  in  per- 
sona after  thirty  yeara  of  age,  H7id  hence  it  i?  the  ipialitv  of  this 
sound  more  than  its  mere  intenaitication  that  is  sij^nifieant.  Gen- 
eral arleriiiselernsis  einises  aeeentuatiiin  of  ihe  aortic  second  tone, 
iiul,  ao  also  do  other  condition*,  cj^pirijilly  chronic  inlcrstiliai  neph- 
ritis. Taken  in  ei)niie<'tion  with  left-ventriele  hypertrophy,  un- 
due inteusiliciitiun  of  llii*  •ioutid  is  fjli;iiilfciLnt  nf  arlerial  or  renal 
disease  or  hotli.  If  Ihc  ^ouiid  is  unl  mdy  iiili-iiniticii  hut  is  also 
sharply  ringing,  even  of  a  nielallic  (|uulity  and  is  asso<;iated 
with  stiff  arteries  in  person*  of  middle  iipc,  it  is  generally  consid- 
ercii  to  iiidiciilc  sidcmsis  of  the  aorta.  Should  the  sound  lie  not 
quite  juirc,  as  well  as  aeeeiiled,  it  is  likely  ihat  tlii'  viilvc  is  also 
involved  in  the  ilcgenerative  proees.s.  Not  infrei|nently  in  persons 
whose  vessels  are  rr-sistiii^'.  there  is  a  systolic  ninrmur  licard  along 
the  course  of  the  ascending  arrh.  titiil  when  (ircscnt  is,  in  the 
absence  of  signs  and  syniptoms  of  aneurysm,  to  he  regarded  as 
due  to  roughening  or  dihtlalion  or  both  of  the  aorta,  not  of  steno- 
sis of  the  osliutn.  Atiy  oilier  ininlificiilion*  of  the  i-ardiac  sounds 
are  indicative  of  secondary  or  associated  changes  in  the  heart- 
muscle  and  valves. 

Dia^osis. — The  reeognitiftn  of  sclerotic  changes  in  periph- 
eral vessels  lliat  can  he  reacheil  by  the  palpaling  finger,  as  radial, 
ulnar,  tibial,  etc.,  is  u  very  »implu  mnlter,  atid  has  been  sufficiently 


7S9 


DISEASKS  OF  THE  HEART 


deaeribed  under  palpation.  It  is  fur  otherwise,  however,  with  the 
diagoositi  uf  sckrro8i»  of  the  nrteriet)  within  the  cranial  and  other 
civities.  In  such,  diagnosis  is  usuHlly  h  matter  of  iuferencs  in- 
stead of  absoltitf  dc-monstrul  ion,  and  tuust  he  arrived  at  by  study 
of  the  palii'til'w  liistory,  age,  sjinptoma,  etc.  It  is  niauif«stly 
beyond  tlie  scope  of  this  work  to  discuss  th«  diagnosis  of  dtseaM 
of  the  cerebral  vcsbcIb.  It  may  be  »lat^,  however,  that  tortuosity 
aud  rigidity  of  tho  temporals  may,  in  connection  with  the  bead 
qrmptoms  previously  noted,  be  taken  to  point  strongly  to  Hclcrosis 
of  the  cerebral  artL-ries.  If  doubt  still  remaina,  or  the  external 
vesiaels  are  negative,  the  ophihalmo9eo]ie  may  be  appealed  to  and 
is  said  to  furnish  early  and  reliable  infonnation  ooncerning  the 
state  of  the  corebrni  arteries  (Thoiua,  Kehlinann,  Koenig).  The 
dmngea  said  to  indicate  sclerosis  are  pulsation  and  tortuosity  of  the 
retinal  artery  (when  not  due  to  chlorosis  or  anivtnia),  opacity  of 
ite  coats,  narrowing,  and  it  iiiiiy  be  ihroinhosis  uf  the  artery  of  the 
papilla,  and  miliary  aneurysms  and  punctate  hsmorrhages  into  the 
retina,  the  choroid,  and  tbc  euvelopiug  capsule  of  the  optic  non'O 
(Koenig). 

The  diugiiosis  of  sclerosis  of  the  aorta  cannot  always  be  defi- 
nitely made.  UoudKTg  states  that  the  condition  of  peripheral 
vessels,  as  radials,  affords  no  criterion  of  tliat  of  the  aorta,  and 
hence  stiiTucsB  of  the  arm  or  leg  arteries  does  not  warrant  a  con- 
clusion that  the  aorta  is  also  sclerotic  The  statA  of  the  latter 
must  bo  inferred,  therefore,  from  careful  study  of  tlie  cervical  ves- 
sels and  of  changes  in  the  size  of  the  heart  or  of  its  sounds.  If 
the  carotids  api»ear  healthy,  if  the  heart  is  not  appreciably  en- 
larged nor  displaced,  and  the  aortic  second  tone  is  not  unduly  ac- 
centuated, then  the  aorta  is  probably  healthy.  If,  on  the  contrary, 
the  carotids  are  unyielding,  the  subclavians  are  situated  abnoi^ 
niiilly  high  and  feel  stiff,  if  the  left  ventricle  is  hypertropbied,  and 
lastly,  but  not  least,  if  the  aortic  second  sound  is  ringing  and  metal- 
lic, there  is  probably  sclerosis  of  the  uscunding  portion  of  the  arcb. 

The  question  of  the  existence  or  not  of  arteriosclerosis  within 
the  domain  of  the  splanchnic  nerves  may  present  great  ditHcultiee. 
The  recognition  of  stiffened  radials  in  a  corpulent  individual  who 
complains  of  dyspno'a  of  effort  out  of  proportion  to  recogiiisablo 
changes  in  the  heart,  renders  extremely  probable  a  similar  state  of 
the  vessels  deeply  situated  in  the  abdominal  cavity.    If,  on  the  con- 
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trnry,  nccpsaible  arteries  are  not  stiff,  one  must  depend  for  diagno- 
siHitn  tliehistor_y,  svuiptoiiis,  degree  of  lilfHid-pressii re,  and  adequacy 
as  well  as  size  of  the  Iieiirt.  A  liislory  of  aedentary  pursuits 
and  of  luxu.t  consumption;  gradually  devolope*!  and  increasing 
shortness  of  breath ;  nhdouiinal  corpulence ;  high  tension  but  slow 
pulse;  cardiac  hyperlrophy  withoul  dilatation;  these  point 
strongly  lo  iirtericscleroais  as  tht  eauae  of  llie  ayniptoins. 

In  Buspet-Ied  eases  one  should  test  tlie  eftieiency  of  tlie  heart- 
muscle  as  well  as  search  carefnll^v  for  indications  of  overstrain  of 
the  right  ventricle.  If  the  pulse  is  unduly  rapid  and  feeble  during 
ropodf,  if  cardiac  dulness  is  increased  transversely  and  downward 
with  pulsarion  in  the  epigastrium,  if  supi-rficial  veins  are  engorged, 
there  is  reason  lo  conclude  lh»t  llie  heart  is  no  hinger  quite  ade- 
quate and  ihiil  the  dys|jno'a  is  ciirdiac.  Then  if  on  ihe  patient's 
making  cxlra  exertion,  as  by  bopping  about  the  room,  the  action 
of  the  lica-t  gmws  iiridiily  accclcriitcd,  perhaps  irregidar  or  inter- 
mittent, and  the  sounds  become  foehle,  jwrhaps  accompanied  by  an 
U]iej(-uninnur,  hut  Hltle  douhl  is  to  be  entertained  of  mytwardial 
inaufficiciicy. 

Even  then  the  state  uf  the  inlerna!  vascular  system  may  be  a 
matter  of  douht,  I'rolongcd  hi;jh  tension  of  the  pulse,  as  shown  by 
Guertner's  tonometer,  and  a  ringing  metallic  quality  of  the  aortic 
second  sound  slrcngtlicii  the  nssuiriplion  that  the  heart  weakness  is 
secondary  to  arteriosclerosis,  Tt  is,  of  coiirse,  presupposed  that  all 
other  cliologiciil  ilata  are  WHutinj;. 

The  ilifTerentinI  diagnosis  of  such  cnse.^  from  the  cardiac  insuf- 
ficiency of  tlie  oliese  (the  so-calleil  fntty  heart),  is  often  impossible, 
anti,  as  a  matter  of  fact,  the  twu  eoinlilions  are  not  infrequently 
combined.  h\  the  obese,  however,  there  is  a  general  distribution 
of  adipose  tissue  far  In  excess  of  what  exists  where  there  is  only 
excessive  abdominal  corpulence  with  artcriosclcnwi;!. 

Quite  rei'enlly  I  examined  ai  gciitlctrian  of  fifty-three  com- 
plaining of  hrealhlessness  on  uu>re  than  moderate  exertion.  His 
nbdomeu  was  very  hiili;int;  and  flabby,  while  his  extremities  and 
chest  were  rather  thin,  his  riidiali'  were  dislinclly  stiff,  but  the 
heart  was  not  appreciably  enlarged  except  on  the  left,  and  did  not 
grow  too  rapid  or  irregular  from  the  effort  of  hopping  up  and 
doivn  my  oflice.  In  this  case  I  fell  no  hesitation  in  attriluiling 
his  symptoms  lo  arteriosclerosiBj  and  not  to  myocardial  inadequacy, 
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de- 


pairt  icylarly  ae  his  habits  * 

velopmcnt.     Unforliiiialely  all  cases  are  not  so  olear,  and  hence 

nrcfjtsitate  great  reserve. 

Witli  regard  to  the  diagnosis  of  vawnilnr  disease  in  other  inac- 
cessible regioiiii,  it  may  be  stated  that  coronary  eclerosla  ia  not  often 
[xiRsible  of  positive  recognition.  It  may  be  xssunicd  wbou  angina 
pectoris  develops  in  h  ni«n  past  niidille  ago,  when  there  is  reason- 
able ovidutieo  (if  sclerosis  of  the  aorta  and  ita  great  branches  with 
subjective  and  objective  symptoms  of  luyocurHial  iuconipet^mce, 

Sclerosis  of  the  jmimonary  artery  cannot  be  diagnosed  with 
any  degree  of  certainty,  but  may  be  assumed  if  a  patient  with  stiff 
artcrit's  is  a  sufferer  fnmi  chronic  bronehilia  and  emphysema,  and 
in  addition  there  is  unusual  hyj>erlrophy  of  the  right  ventricle, 

Itenal  arteriosclerosis  may  be  inferred  if  in  conjiuitrliou  with 
stiffonvd  {K-n'plieral  ve^sols  there  is  niKlurnal  niiciurilion,  the 
urine  being  of  poor  quality.  When  in  an  advanced  stage  there  is 
evidence  of  positive  renal  chan^-,  as  shon'n  by  albumin  and  cast^ 
it  is  practically  impossible  to  say  delinitely  how  much  is  due  to 
nephritis  and  how  much  to  arterioscIeroBiR, 

Prognosis. — This  depends  upon  the  degree  of  the  vnscular 
change  discovered  and  upon  tlie  extent  and  nature  of  the  vi.'toeral 
dislurbuiK-e  residliiif;  therefrom.  The  process  is  inherently  pro- 
gi'essive,  and  I  believe  incurable.  Symptonis  inay,  however,  some- 
times be  held  in  check  by  proper  treatment. 

Carilio-vascnlar  symptoms  are  for  the  most  part  subject  to  tlie 
conditions  which  influence  prognosis  in  cases  of  myocarditis,  and 
need  not  here  be  dwelt  upon.  For  the  prognosis  of  cerebral  and 
renal  arferioBclerosis  readers  are  referred  to  works  devoted  to  dis- 
eases of  the  respective  organs.  Thi?  prognosis  of  sclerosis  of  the 
pulmonary  vessels  is  essentially  that  of  the  cardiac  or  pulmonary 
affections  to  which  it  is  secondiiry,  while  when  vascular  decay  of 
the  arteries  of  the  extremities  has  imce  led  to  definite  disturbance 
of  circulation  the  prognosis  is  highly  unfavourable.  Progressive 
emaciation  and  loss  of  strength  in  general  arteriosclerosis  indicate 
so  serious  an  interference  with  nutrition  that  it  may  be  regarded 
as  ihf  eimimeiicement  of  the  end. 

Treatment. — This  is  to  be  divided  into  (1)  prophylactic, 
(2)  curative,  and  (3)  symptomatic.  The  institution  o{  preventive 
measures  necessitate  (A)  the  earliest  possible  recognition  of  Tos- 
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ciilar  cliange  and  (B)  the  proper  regulation  of  liabitH,  diet,  exercise, 
and  exoretioTi  willi  ii  virw  tn  lessening  undue  vascular  i^lrain  and 
corrt-cting  injuriuuH  iluotuaticms  uf  liluud-pri-ssure.  Tlie  disas- 
trous effect  of  at'dentary  puraujts  niuat  l>e  coualeraeted  hy  appro- 
priate g,>'ijniartli«!  and  abdominal  exercises,  including  maHsage  in 
cases  iif  excessive  abdoniinai  cor|iii!pnce.  Ileavv  feeding  must  be 
restricted  and  its  cfFccIs  offtset  by  outdoor  exercise  and  spurlrt,  aa 
gijlf,  bunting,  and  tisbing.  FurlJicrniorc,  the  character  of  the 
dietary  >bnMld  be  revised  so  as  tu  exeliidc  or  retlnee  the  eiiling  of 
meats  whieli  arc  tissue- forming  foods  and  are  also  bunnfnl  on 
Bceonnt  of  tbe  extruclives  they  contain. 

Theoretically,  also,  the  diet  siionld  not  consist  of  foods  rich 
in  lime-salts,  and  as  ii  matter  of  fact  Riniipf,  of  llainbiirg,  enis 
out  such  urtieles  from  the  dietary  tif  his  patients.  He  includes 
among  auch  forbidden  articles  milk,  egga,  cheese,  rice,  and  spinueh. 
For  my  part,  I  am  of  ibe  opinion  that  i}uantily  cuts  a  far  greater 
figure  ibiin  docs  i|uality.  since  it  is  a  niatler  of  cvery-day  observa- 
tion that  tbe  individiials  who  live  tbc  bmgcst  and  arc  the  mo^t 
active  with  advancing  years  are  thoae  who  eat  sparingly  and  of  a 
dietary  rebtlivcly  rii'Ii  in  vegetalib'^,  eercHts.  milk,  and  fruits.  I 
re^rard  ii  as  a  y-ioil  iridicatiiin  when  ii  jwr^^on  past  middle  iige  tends 
to  lose  weight  gradually  ralber  than  to  gain.  Best  of  all,  be  sliouhl 
strii'e  to  hold  bis  weight  about  at  a  standstill  until  well  on  in 
years. 

Exercise  in  tlie  open  is  a  very  imiMirtant  matter,  especially  for 
the  man  who  having  been  uccustomcd  to  plenty  of  exercise  in  col- 
lege NUtldeidy  iinds  hiniH'lf  lied  diiwii  to  his  ntlii-e  desk  many  hours 
each  day.  He  .iboiild  mdeavour  in  every  way  possible  lo  get  out 
for  some  Bort  of  active  physical  exertion.  If  hi*  profession  or  busi- 
ncjis  iliitics  lax  hi*  irieiifai  power*  severely  ami  kee]i  biiii  keyed 
up  to  tbe  highest  pitch  ilay  after  day  and  month  after  month,  then 
lie  sliould  niiikc  whalever  siierilife  is  iieei-ssary  to  si'cure  a  yearly 
vacation,  during  whicL  he  can  obtain  perfect  relaxation  and  recrea- 
tion. Otherwise  selepoaia  of  certdiral  or  other  arteries  will  bo  bis 
fate  after  midille  n^jc. 

If,  flit  is  believed,  tbe  .spbincbnic  nerves  regulate  hlood-prcaaure 
and  irritation  of  these  nerves  incrpases  bltxul- pressure,  particularly 
within  the  abdominal  cavity,  then,  from  a  pnipbylactic  standpoint, 
digestive  derangements,  including  uf  course  chronic  constipation. 
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sboulO  bo  corrected.  Tbis  is  desirable  from  another  point  of  riew 
— namety,  thai  by  intjiruving  excretion  th«  systeni  ni«y  be  rid  of 
tosincs  wbii'b  may  be  of  inHm-iic?  in  nitgiMt-iitiug  arterial  teosion. 
and  eveiitiially  leading  to  arterioflclerosis. 

In  a  word,  tlie  prevention  of  d«gcn«rnttvo  changt-s  in  tbc  blood- 
vessels wills  for  the  removal,  or  at  least  the  niinimizing,  of  all  in- 
jiirioiia  iiitliipiices  wliicli  are  belipvtHl  to  d«range  blixMl-pressun". 
and  tliercby  subject  the  vascular  Hj*«t«m  locally  and  genoruUy  K- 
strain. 

The  curative  trwitnient  of  arterloBclorosis  is,  T  believe,  improm- 
iaing.     The  Frt-iicli,  and  of  late  Bonio  German  elinic-ians,  as  Vie- 
rordt,  ('S|>ress  faith  in  the  ability  of  iodine  to  arrest  anil  even  cnre 
vaiteiilar  denLncralioti,     The  remedy  is  administered  in  the  form 
of  iodidf  (if  soiiimii  rather  than  nf  (Kitiuwiniii  iK-cause  of  its  Iicing 
Iietter  tolerated.     It  is  begun  in  sjnHll  diwes,  2  or  3  graioci  twice  or 
tiiricc  a  day  ut  lirst,  and  as  the  s^^'stem  learns  to  tolerate  the  remedy 
it  is  (iruiiually  increaaed  until  15  grains  three  times  a   day  are 
rcnrlii'd.  In  this  duse  tlie  iodide  is  continued  over  a  long  time — Le, 
fruiii  fifrhlftn  tikhhIi!*  t<>  tlirce  yeari" — but  with  ocea-iioiial  intervaU 
dnriiiji;  wlii<-h  tbo  drng  is  not  taken.     Vierordt  is  sjiid  to  omit  the 
remedy  one  wi-i-k  "lit  <  if  five  mid  tnii' inoiith  ont  of  every  five  months. 
Given  in  this  manner,  and  from  the  iitart  increased  so  cautiously  m» 
not  to  cause  undue  irritation,  he  has  seen  very  gratifying  retnilts. 
I  hiive  made  rejiealc-d  artempls  to  jzel  my  private  patients  to  peise- 
viri'  in  the  use  of  imlido  of  sniliiim  after  the  manner  recommended 
hv  ViiTitrdt.  Imt  always  williout  siicceBS.     It  has  invariably  diaor- 
di-rcd  appi-tite  and  digestion,  timl  nl  U^n^th  has  bad  to  be  diaooo- 
tinned. 

Tliis  tlierapculie  iigeiit  may  favourably  affect  the  patient's  gwn- 
era!  conilitiou,  and  even  the  vawuhir  disejiac  in  caaes  of  syphi- 
lirii'  origin  (nillumph  I  brlieve  the  claim  is  made  that  favourable 
ri'siilln  are  iiiilaineil  even  when  there  is  no  specific  taint),  but  it  li 
vtTV  dillii'ul'  to  Bf-  hiiw  any  dnip  can  |iromote  resolution  of  the 
sclerotic  process,  or  why  it  shouhl  be  well  to  do  «o.  If  the  develop- 
ment of  eoniiectivp  tiyBUC  in  the  lutinin  is.  as  Thoma  ()elicv*«,  a 
•<  iniH'iisiiliTV  proctss  by  which  ia  altemiiled  to  make  good  atrophic 
,  .,,„,,s  ill  the  media,  then  how  can  any  lino  of  therapy  be  bene- 
fi  ■nrtbat  docs  not  restore  the  media  to  ite  fonner  nonnal  staul 
,.,.     jyjido  uiay  in  some  way  pnrvent  or  remove  deposita  of  linie 
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and  the  hyaline  degeneration  that  ultimately  occur  in  the  newly 
formed  connective  tissue,  but  can  it  do  more  or  would  it  be  well  to 
have  it  do  more  ? 

It  seems  to  me,  therefore,  that  when  arteriosclerosis  has  once 
become  pronounced,  our  efforts  must  be  limited  to  the  prevention 
or  lessening  of  symptoms — in  short,  must  be  symptomatic.  To  do 
this  we  must  endeavour  to  promote  hotter  circulation  in  the  arterial 
system,  since  it  is  in  this  respect  that  evils  arise. 

Car dio- vascular  derangemente  are  to  be  combated  in  the  same 
manner  as  disorders  due  primarily  to  cardiac  insufficiency,  and 
these  do  not  need  to  be  repeated.  I  should  like  to  urge  the  neces- 
sity, however,  of  freely  using  vaso-dilators,  as  the  nitrites,  that  if 
possible  the  arterial  paths  may  be  somewhat  opened  up  and  the 
labour  of  the  left  ventricle  thereby  lessened.  In  this  class  of  cases 
nitroglycerin,  etc.,  should  always  be  given  whenever  it  is  necessary 
to  resort  to  digitalis.  It  is  because  of  the  constricting  action  of 
digitalis  on  the  arterioles  that  strophanthus  ought  to  be  tried 
instead,  and  only  replaced  by  digitalis  when  it  has  proved  in- 
efficient. 

Kothing  is  of  greater  service  in  cases  of  diffuse  arteriosclerosis 
with  secondary  venous  engorgement  than  a  periodic  purge  by 
means  of  calomel.  The  catharsis  should  be  brisk  to  be  of  benefit, 
for  relief  does  not  follow  until  several  watery  stools  have  been 
secured.  I  have  seen  truly  surprising  results  from  such  simple 
treatment  One  instance  in  particular  comes  to  mind  as  I  write, 
that  of  an  old  German  with  very  stiff  vessels  who  exhausted  both 
my  patience  and  my  resources  in  a  vain  endeavour  to  procure  relief 
from  formication  and  coldness  of  the  ihiphs.  At  last,  in  despair, 
I  prescribed  5  grains  each  of  calomel  and  jalap  for  the  purpose  of 
preventing  his  return  to  my  clinic.  lie  did  not  reappear  for  two 
or  three  months,  when  one  day  he  returned,  and  on  entering  the 
clinic  room  exclaimed  that  he  had  come  back  for  another  powder, 
aa  he  had  never  had  anything  do  him  so  much  good. 

I  recall  also  an  Irishman  with  stiff  arteries  and  an  obstinate 
chronic  bronchitis  tliat  had  defied  the  efforts  of  several  well-known 
practitioners,  and  who  obtained  greater  relief  from  his  dyspntea 
and  coogh  by  a  single  dose  of  5  grains  of  calomel  than  from  all 
the  cough  mixtures  he  had  previously  taken. 

Fraenkel  reports  the  highly  interesting  and  instructive  case 
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of  a  man  witli  general  arteriosclerosia  who  was  relieved  of  hia 
nocturnal  asthma  for  a  period  of  three  months  by  a  single  sharp 
attack  of  epistaxis.  This  suggests  that  in  cases  of  cardiac  asthma, 
which  so  often  form  a  distressing  feature  in  the  clinical  history  of 
arteriosclerosis  of  the  cardio-vascular  type,  it  might  be  well  to 
resort  to  venesection  when  catharsis  has  failed  of  ameliorating  the 
symptom. 

In  cerebral  arteriosclerosis  I  am  of  the  opinion  that  stimulants 
and  vaso-dilators  are  indicated.  Judgment  and  caution  should  be 
exercised  in  their  administration,  howeverj  lest  the  heart  be  too 
vigorously  stimulated  and  rupture  of  a  miliary  aneurysm  result 
The  safety  of  such  medication  may  be  estimated  by  the  state  of  the 
cardiac  muscle.  They  are  certainly  indicated  when  the  systoles  are 
feeble  and  the  brain  is  not  sufficiently  flushed. 

The  treatment  of  coronary  sclerosis  and  its  resulting  angina 
pectoris  has  already  been  considered  in  the  chapters  on  Chronic 
Myocarditis  and  Angina  Pectoris. 

The  management  of  renal  sclerosis  is  essentially  that  of 
chronic  nephritis,  since  the  two  conditions  are  so  frequently  com- 
bined. When  vascular  disease  in  the  extremities  has  led  to  gan- 
grene, the  treatment  is  of  necessity  surgical.  Sclerosis  of  the  pul- 
monary artery  is  practically  that  of  arteriosclerosis  in  general  plus 
that  of  bronchitis  and  emphysema. 

Only  general  principles  can  here  be  laid  down.  In  every  case 
special  symptoms  must  be  left  to  the  judgment  of  the  practitioner. 


CnAPTEU    SXXTTI 

ACUTE  AORTITIS  —  ACUTE  ARTERITIS  -  SYPHrLITIC 
ARTERITIS-ENDARTERITIS  OBLITERANS-PERIAR- 
TERITIS  NODOSA-STENOSIS  OF  THE  AORTA  AND 
PULMONARY  ARTERY-CONGENITAL  SMALLNESS 
OF    THE    ARTERIES 

I.  ACUTE  AORTITIS 

WiiKN  iit'uto  inflaimiialitui  of  llif  iiorta  is  discnvprpd  it  is  in 
most  ciiwc*  iiKwiKjintpil  willi  tlic  cluiiipcs  nf  sclcrowi^  in  tlio  Hamo  situ- 
tion  or  with  iiii  ariitc  ciulncaniilis-  Frciirli  iiiillnir.".  Ikiwuvit,  have 
dcaoribL'd  ii  form  of  at-utc  aortitis  wliicli  they  rliiim  is  iinlpiMJiicleiit 
nf  MiilH'i'cli'iil.  sc!cri>lii-  I'liiinnc  ami  (KviirH  in  llic  (.•oiir«e  nf  acute 
infectious  diecafc-s.  Siicli  sluloriictiiU  arc  ri'rt-ivcil  witli  cunsiikT- 
ablo  reaervu  by  the  Gcpmans,  and  von  Srliroettor  in  rCollinagel's 
S_v»tc-ni  Bcrms  <]nitf  strptiwil  on  tlic  subject,  particularly  us  regards 
it^  clinirnt  rwitmilinn. 

Morbid  Anatomy. — Tlie  nortfl  is  fmind  ni<ire  or  less  dilated, 
and  rlie  surface  of  tlip  Intiuin  looks  rough  from  the  prcaence  of 
reddish  nr  frrnvliih  tninshicent  more  or  Ip»«  thitjlsly  scallcrfd 
jiatdies  of  n  ijeliitinous  coni^istt'iioy.  Thwe  are  minute  lliromlii, 
anil  il  in  Ihroutili  llie  di'tiielinicnt  of  thci'i'  ihnt  cutaneous  and  other 
infarets  oeeur.  the  same  a*  in  acute  valvulitis.  Tnileed,  acute  aor- 
titis is  so  siiuilar  to  acute  endocarditis  thut  ihc  de-S(;ri]iliyn  of  the 
latter  iriiiy  answer  for  the  former. 

The  process  may  lie  nf  a  henip:n  type  and  proceed  lo  the  forma- 
tion of  so-called  vegetations,  or  it  may  belinvr  like  nleeralive  endo- 
carditis aud  Irail  to  serious  cjcslriiclion  of  llie  ve.^scl  ami  rupture. 
In  this  manner  eonmitinieation  may  be  eatahlislied  between  the 
aorta  and  one  of  the  auricles,  a  contiguous  vessel  or  the  pericnr- 
dinni  with  falul  li;cmori'haire  fKoudiergl.  The  media  and  even 
the  advcntilia  bewmcB  infiltrutcd  with  round  celbt,  and  if  the  pro- 
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«!«*  i*  9ufliciently  prolonged  newly  foruitKl  veseols  may  penetrate 
into  the  inltmu. 

As  alrendy  stated,  degenerative  diangee  are  iisimllT  found  as- 
wjciated  with  the  cvidem-es  of  xcute  inflammation.  There  may 
also  be  an  a»«ociBtcil  valvulitis  affecting  previously  healthy  valves 
or  more  often  as  an  acute  process  ingrafted  on  an  old-stAnding 
aortic-valve  lesion.  In  other  distant  parts  of  the  body  there  may 
be  discovert  Uk-uI  changes  due  to  benign  or  septic  ombuU  ca«t  off 
from  the  aortic  intinia. 

Etiol(^:y. — The  aorta  may  become  acutely  inflamed  in  conae- 
(jiience  nf  diretrt  extension  uf  an  identical  process  of  the  endocar- 
dium. French  clinicians  (Iluchard,  I-egor,  Sircdi,  etc.)  maintain 
that  acute  aortitis  may  urise  in  the  course  of  scarlatina,  measles, 
variola,  inde|K'ndent!y  of  involvement  of  the  endocardium,  and 
Fiensinger  Is  said  to  have  seen  it  in  a  caisu  of  influenza  (Gib*on). 
The  latter  says  also  that  acute  aortitis  may  be  associated  with  acute 
pneumonia,  pleurisy,  and  pericarditis.  The  disease  has  also  been 
attribute<l  to  trauma,  and  hm  1)l-vd  ob^ervtrd  in  the  course  of  chronic 
nephritis. 

Symptoms.— Acute  aortitis  in  most  instances  is  latent  or  is 
overlooked  by  reason  of  its  oecurroncc  in  the  course  of  some  other 
distinctive  affection.  The  case  discovered  by  Thoma,  and  which 
occurred  during  measles,  had  produced  no  aymptome  whatever. 
Von  Schroetter  appears  to  think  that  the  clinical  features  do- 
scribed  by  Iluchard  in  such  a  brilliant  and  interesting  fashion  nro 
not  to  be  attributed  to  acute  aortitis  per  «e,  but  are  such  as  are 
so  often  observed  in  cases  of  arteriosclerosis  affectinp  the  aortic 
arch.  In  Chapter  TV,  page  l.'JS,  I  have  depicted  a  cose  which  T 
took  to  be  doute  endocarditis  because  of  the  subjective  symptoms 
and  clinical  findings,  and  in  wliicli  post-mortem  examination  dis- 
closed an  aortitis  together  with  endocarditis,  the  acute  process  hav- 
ing developed  on  top  of  old  sclerotic  changes  that  had  masqueraded 
under  the  guise  of  aortic  insufficiency. 

I  will  briefly  portray  the  features  that  are  claimed  by  tl>e 
French  to  have  been  nhserveii  in  acute  aortitis  unconnected  with 
other  oortic  or  endocardial  lesions.  Fever  is  usually  absent,  but  if 
present  it  is  due  to  the  primary  infection,  not  to  the  aortitis  as  such. 
The  countenance  is  apt  to  be  pale  and  anxious.  The  pulse  is  small 
and  weak,  regular  or  not,  as  circumstances  in  each  case  may  die- 
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tate.  Tlie  patient  is  likely  to  vomplaiii  of  pain  in  llm  upper  ster- 
nal region,  nutl  soiiielinies  fxtemliiif:  llinniuli  tin;  infilin-ithiimi 
ami  ilowii  the  l>aek  along  the  spinal  column.  The  pain  is  Jesenbed 
as  Ijiiniing,  sticking,  snnirting,  etc,,  and  ill  Mome  intitances  is  said  to 
radiate  into  the  left  ahouliler  and  ilown  the  ami,  very  like  that  of 
angina  jieL'toris.  The  rest-nilihinrc  to  tins  hitler  is  enhuneeJ  by  u 
feeling  of  uppresairjn  and  aiixiely  in  some  carie». 

Peter  has  obaerved  lenderuess  on  pressure  in  the  inien'Ojilal 
wpaees  to  the  left  of  the  inaniibrinni,  and  iinilne  llirohhin^'  of  the 
right  rinhelaviuii  has  been  noted  hy  French  writers  (Lahoiilbenc, 
I'aiire))  and  by  them  i*  attrihnted  to  the  greater  liability  to  in- 
fliiniinalion  of  the  left  snbebiviaii  than  of  the  inutinunate  artery. 
Von  Sehroeller,  however,  believes  that  if  sueh  differenee  in  the 
imitation  of  the  two  siilji-lavia  exists,  it  is  due  to  sclerotie  cliaiiges, 
an  opinion  in  which  Gibson  concurs. 

Dysphagiii,  cuiigli  with  cxjiectoration.  arid  iHslnrhanee  of  llie 
digestive  irad  hImiwh  hy  vomiting  and  llalnlcnt  distention  of  tlie 
bowels,  have  been  observed  in  sonic  eases. 

In  short,  the  symptoms  of  ihis  affectiDn  arc  often  wholly  want- 
ing, and  when  present  are  noi  at  all  distinetive.  There  is  noth- 
ing in  them  wliieli  may  not  he  oLwerved  in  other  affections  involv- 
ing tho  heart,  and  hence  Koniliorp  states  that  even  when  the  malig- 
nant form  of  aeiite  anrtitiw  oeenrs,  thei'e  is  nothing  in  its  clinical 
picture  to  di^tingniwh  it  from  ideerative  endocarditis. 

The  course  of  aenle  aortitis  is  often  protracted  and  the  termi- 
nation is  nsnnlly  in  deiill]. 

Physical  Signa  arc  usmilly  indefinite,  or  are  sneli  afl  are 
found  in  oilier  acute  inllamniaiions  invniving  the  cardiac  Bt^lle^- 
tures,  or  are  those  of  the  infection  in  tho  course  of  which  acute 
aortitis  oeeurs. 

Iii^pecHori. — The  eonnleranee  may  be  pallid  aiid  anxious,  the 
carol  ills  throb  strongly,  mid  the  right  subclavian  may  pulsate  more 
powerfully  than  does  the  left. 

Palpdlioii  is  negative  iinletss  pressure  elicits  seneitivenegs  in  the 
intercostal  spaee-i  to  kfi  of  ihe  stirrmnn  and  along  the  cuurse  of  the 
aorta. 

Percussion  Is  Hkely  to  be  negntive  unless  dnlness  be  revealed  ut 
right  of  the  mannbrimn  iti  eases  !n  wlncb  the  inflammation  leads 
to  dilatation  of  the  aortic  arch. 
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Auscultation. — This  is  not  likely  to  furnish  infonnation  of  a 
positive  kind.  A  systolic  murmur  over  the  situation  of  the  ascend- 
ing arch  may  be  evokod  hy  dilatation  of  Uie  vessel,  and  in  eases  in 
which  the  valve  i»  also  atfccted  there  may  bo  impurity  of  the  aortic 
HOcond  touc. 

Diagnosis. ^Thifl  can  rarely  if  ever  be  mnrf-  than  conjeetiiral. 
It  the?  character  of  thf  pain  and  oppression  simulate  that  of  angina 
pectoris,  it  may  pos.^ilily  l»c  d ifferttiitiated  from  ir  by  ihe  fact  that 
in  acnte  aortitis  this  symptom  is  likely  to  persist,  or  at  the  moat 
«how  only  rcniiH^ions,  not  ink-rutissionit. 

The  differontiariou  from  acute  endocarditis  i»  not  possible  in 
all,  perhaps  not  in  most  cases.  Aid  may  be  obtained,  however,  If 
one  milos  llml  in  tlie  course  of  a  disease  resembling  endocarditis 
no  changes  in  the  area  of  cardiac  dulness  or  in  the  heart-ftonnds 
arc  developed,  or  if  on  rcpcatetl  examinations  one  should  be  able 
to  detect  increasing  dulness  over  the  ascending  aorta  indicative  of 
dilatation.  In  my  case  this  was  noticed,  but  was  not  correctly  in- 
terpreted, owing  [wrhaps  to  the  cwincidciil  dilatation  of  the  right 
auricle. 

Prognosis. — This  may  Itt  UJd  to  be  very  nti  favourable.  Tlio 
ot^'urrcnce  of  embolic  phenomena  renders  llie  outlook  most  un- 
promising. Rupture  of  the  aorta  in  a  ]wssibility  that  should 
always  be  liorne  in  mind  in  susiKs-ted  eases  of  the  disease. 

Treatment  cannot  be  expected  to  do  more  (ban  relieve  symp- 
toms, liest  in  bed  is  imperatively  indicated,  and  the  strength  of 
the  patient  must  be  sustained  by  highly  nourishing,  easily  digested 
food.  Pain,  when  severe,  should  be  allayed  by  morphine,  counter- 
irritation,  hot  applications,  ole.  Nitroglycerin  may  Ijc  of  service 
by  diminishing  intra-aortic  blood- pressure,  and  strychnine  is  u  val- 
uable general  and  cardiac  tonic.  Digitalis  is  only  useful  in  case 
of  threatening  cardiac  inade<|uacy. 

11.  ACUTE  ARTKRITIS 

Morbid  Anatomy. — Cireuniscribed  inflammaticm  of  the 
larger  arteries  is  =ometimea  ohaerved  in  connection  with  «n  in- 
flammatory process  of  surrounding  tissues  or  in  consequence  of 
embolic  plugging.  Infiltration  with  small  round  cells  takes  place 
in  the  outer  and  middle  coats,  later  on  also  in  the  intima.  The 
endothelial  lining  becomes  swollen  and  of  increased  tbiclmeaa, 
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while  the  underlying  layers  of  the  intima  show  the  development 
of  newly  forraed  connective  tissue. 

In  cases  in  which  the  inflammation  is  the  r^ult  of  plugging, 
thrombosis  also  occurs,  and  in  time  the  thrombus  undergoes  organ- 
ization. If  the  embolus  is  infective,  the  inflammation  may  spread 
to  the  parts  outside  of  the  vessel  and  set  up  abscess.  When  the 
arteritis  results  from  surrounding  inflammation,  thrombosis  and 
subsequent  organization  may  likewise  take  place. 

The  etiology  has  already  been  stated  in  the  opening  sen- 
tence. Acute  arteritis  results  either  from  adjacent  inflammation 
or  from  embolic  occlusion. 

Symptoma  are  likely  to  be  recognised  only  when  the  arteritis 
is  situated  in  an  extremity  or  a  part  accessible  to  palpation,  and 
when  thereby  one  can  detect  either  embolism  or  thrombosis,  or 
when  there  is  phlegmonous  inflammation  of  the  tissues  surround- 
ing an  artery  of  considerable  size. 

When  local  inflammation  invades  the  artery,  involvement  of 
the  latter  is  likely  to  be  masked  by  th**  symptoms  of  associated 
phlebitis.  In  the  latter  event  there  arc  circulatory  disturbances 
due  to  interference  with  return  flow,  swelling,  and  more  or  less 
(Edema,  together  with  pain  and  great  tenderness. 

In  the  case  of  embolism  there  arc  pain  and  phenomena  of 
obstructed  circulation,  coldness  (local  syncope),  cyanosis,  and 
numbness. 

Fhyslcal  Signs  consist  of  such  phenomena  of  local  inflam- 
mation or  of  the  accompanying  phlebitis. 

Inspection  perceives  swelling  and  redness  of  the  affected  ex- 
tremity. 

Palpation  is  of  greater  service.  The  limb  is  hot,  painful  to 
touch,  usually  pits  on  pressure,  and  at  some  point  careful  palpa- 
tion is  generally  able  to  detect  resistance  due  to  the  embolus  or  to 
thrombosis  extending  for  a  variable  distance  above  the  seat  of  the 
plug. 

WagnoBis.— This  is  to  be  made  by  the  history,  local  symp- 
toms, and  the  result  of  palpation.  The  differentiation  of  acute 
arteritis  from  phlebitis  is  not  always  easy  or  possible. 

FrognoslB  depends  upon  the  nature  of  the  cause  and  the 
completeness  of  collateral  circulation.  Acute  meningitis  is  a  pos- 
aibility  in  certain  cases,  and  of  course  afEords  a  very  grave  outlook. 
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Tliu  progtiosi.-*  is  lllwa^'4  )iiif»\'uiiriibl(>  in  cases  in  which  the  arto- 
ritiB  is  secondnry  to  acute  iimligiiiint  wnkwarditis. 

Thtf  treatment  yf  acute  arteritis  ia  partly  medical  and  partly 
surgical.  Tim  iifft?cted  limb  liliuiild  be  clcvjitcd,  kept  Ht  absolute 
rest,  and  cnveloiied  in  moist  hent,  an  poiilticefi  to  which  nnodii'nc 
rttiricdios  may  have  been  added.  Pain  itt  to  be  allayed  by  local 
Bedativea  or  by  the  use  of  opium  in  .siinie  form.  Sliould  nn  abscess 
occur,  it  is  to  receive  appropriate  surgical  management 

III,  SYI'UIUTIC  ARTERITIS 

Vajuculiir  changes  observed  in  syphilitic  subjects  have  been  the 
object  of  cftrefnl  study  by  numerous  investigators,  among  whom 
should  be  mentioned  I-ancereaux.  Ilcnbner,  Weigort,  Doehle, 
Baunigarleii,  Veudelcr,  Some  of  the  changes  are  unquo^tionably 
of  luetic  origin,  while  others  are  by  some  authors,  as  von  Schroet- 
tor,  accepted  with  considerable  doubt. 

Morbid  Anatomy.— 'I'tie  inflammatory  cbflugfia  in  the  arter- 
ies are  of  u  chronic  nature  and  invade  circnraacribed  portions  of  a 
%'csscl  or  arc  limited  to  the  urtcrioi  of  certain  regions,  as  of  the 
brain.  The  process  may  show  itself  as  ci renmscribed  patches  of  a 
grayish  white  translucent  appearance,  or  the  entire  vessel  may  be 
changed  into  a  whitish  or  grayisli  cord  in  consequence  of  the  traua- 
formation  of  its  coats  into  jibrons  tissue.  In  this  form  the  adven- 
titia,  and  nltimntely  the  media  and  intimn,  become  infiltrated  with 
round  or  fusiform  cells.  The  process  may  remain  in  this  stage  of 
inflammatory  infiltration  (von  8ehri>etler),  but  as  a  rule  it  goes 
on  to  formation  of  fibrous  tissue  in  the  several  coats. 

This  hyiwrplasia  of  the  walls  is  often  extreme  and  leads  to 
very  eonsiilcrable  narrowing  and  even  occlusion  of  the  lumen  of 
the  artery. 

In  this  ro»i)Cct  a_vi>hilitic  arteritis  differs  from  artcrioscleroaia, 
which  is  more  apt  to  lead  to  dilatation  than  to  obliteration  of  a  vc^ 
sel,  although  it  may  do  this  latter  in  the  smallest  arteries. 

It  has  lieen  sliovni,  fiirrherniore,  particularly  by  Baumgarten, 
timt  minute  gummata  are  scattered  in  the  middle  coat  in  imme- 
diate proximiry  to  the  vasa  vaMinini.  Atrophy  and  rupture  of  the 
media  result,  and  in  time  the  rents  are  repaired  by  the  formation 
of  cicrttrieial  tissue.  Tbe  subsequent  contraction  of  these  areas 
leads  lo  pouchings  of  the  iutima,  which,  when  tbej'  are  found  in 
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the  ascending  aorta,  are  almost  pathognoatic  of  syphilis  (Rom- 
berg). These  pouchinga  of  the  aortic  intima  may  prove  the  start- 
ing-place of  future  aneurysms. 

In  another  form  of  arterial  disease  due  to  syphilis  the  vessel 
becomes  invaded  by  a  syphilitic  process  in  its  neighbourhood.  The 
vessel  is  surrounded  by  a  gummatous  mass  or  hy  dense  cicatricial 
tissue,  and  the  coats  of  the  artery  are  more  or  less  thickened  and 
altered  (Ziegler).  In  the  early  or  inflammatory  stage  the  outer 
and  inner  coats  are  rich  in  cells,  but  as  the  process  advances 
fibroua  tissue  replaces  the  cells  wholly  or  in  part.  The  media 
is  not  80  much  invaded  by  fibrous  tissue  as  are  the  aJventitia  and 
intima. 

The  cerebral  arteries  appear  to  be  the  ones  moat  frequently 
affected.  The  aorta  and  coronary  arteries  may,  however,  be  the 
seat  of  syphilitic  disease,  and  in  a  few  cases  the  vessels  of  the 
extremities  have  been  affected.  C.  O.  Weber  is  sai<l  by  von  Schroet- 
ter  to  have  found  the  right  branch  of  the  pulmonary  artery  in  a 
syphilitic  girl  greatly  narrowed  by  reason  of  a  gumma  in  its  wall. 
Zeiss]  is  also  stated  by  the  same  author  to  have  found  the  left 
brachial  artery  invaded  by  a  gummatous  infiltration,  while  Lang- 
enbeck  saw  the  same  sort  of  process  in  the  right  brachial  of  another 
case. 

Btlolog^. — Syphilitic  arteritis  is  a  late  manifestation  of  luea. 

The  symptoms  are  determined  by  the  seat  of  the  arteritis. 
In  the  case  of  the  brain  they  are  those  of  disturbed  or  obstructed 
circulation,  loss  of  memory,  dizziness,  headache,  mental  confu- 
sion, epilepsy,  etc. — in  short,  such  as  arise  from  areas  of  acute 
softening. 

When  the  disease  aifects  the  aorta  it  may  lead  to  aneurysm  or 
to  the  symptom-complex  of  sclerosis  of  the  arch. 

Arteritis  of  this  origin  may  be  a  cause  of  angina  pectoris  by 
leading  to  Bclerosia  and  occlusion  of  the  coronaries,  particularly  the 
left  anterior  descending  branch.  In  very  rare  instances  a  coronary 
artery  has  been  said  to  be  invaded  and  obliterated  by  a  gumma  of 
the  myocardium. 

In  the  extremities  syphilitic  arteritis  occasions  clinical  mani- 
featationa  of  obstructed  circulation  the  same  as  may  other  forms 
of  arterial  disease,  pallor  or  cyanosis,  coldness,  and  eventually 
gangrene. 
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TIio  dia^osis  must  <)^penil  \1)m>ii  llic  liiHtory  of  luetic  infec- 
tion and  on  iho  diiicovcrv  of  uiiiiii»lHkti1>lc  )«»ion^  indicating  a  late 
stage  of  the  dJwaae.  Even  in  such  &  case  one  cannot  always  say 
poftitively  that  the  vaBCTilar  chant's  obsiTvi-d  arc  of  siKreifie  origin. 
Tlioy  may  be  due  to  arlorio»cloro*i*  and  be.  inde|>eiKlpnt  of  ajphilia 
]>cr  se.  In  some  caaes  one  may  l)e  obliged  to  await  tbc  result  of 
treatment  before  being  able  to  arrive  at  a  definite  diagnosis. 

The  proginosis  i--*  not  always  favourable  as  regards  recovery, 
althoiigli  iiiipri'iiriato  therapy  may  in  some  cases  affoet  a  restora- 
tion of  healtb.  If  ibe  arteritis  has  led  to  iironount'cil  Kbrou«  thick- 
ening and  considerable  obstruction,  to  ponchiiig,  or  even  to  aneu- 
rysm, there  U  small  prospect  of  favouriibly  iiilUienciug  tlio  process 
by  uiitisy]ihilitic  niedienlioii  no  tinUter  bow  vigorous, 

The  treatment  should  consist  of  tbe  administration  of  ap- 
proved specific  remedies — i,  e.,  mercury  and  iodides.  In  addition, 
one  may  have  to  treat  certain  ft_vnipl(iui.*,  as  angina  p**ctoris,  ejirdiac 
inudoquucy,  gangrene,  cerebral  disorders,  etc.  The  managcmoDt 
of  aortic  aneurysm  will  be  found  in  a  suceeodiiig  chapter. 


IV.  KNDARTKRITIS  Om.ITRRAN.S 

The  following  aeeonnt  is  a  condenae<l  ^Ijirenietit  taken  from 
von  Schroctter's  excellent  description  of  the  disease  in  Noth- 
nagel'a  S[>ecielle  I'arhologie  und  Thern|iie.  No  ajjologv  for  such 
a  transcript  is  nwiessary,  since  the  distiase  in  question  is  rare,  and 
comparatively  few  contributions  to  the  subject  have  been  madsh 
The  designation  obliterans  wa.^  suggested  by  Winiwarter,  whoso 
case  is  considered  so  typical  by  von  Scbroetter  tbar  he  makes  twe 
of  "Winiwarter's  description,  Billroth  gave  it  the  name  Hyper- 
phistica,  while  Orth  called  it  Productiva.  Oilier  ohsen-ers  to 
whose  views  nr  aum  von  Schroetter  refers  are  Weiss,  IJroeliard, 
Scblesinger,  Sternberg,  Wieiicrmunn,  Ortmann,  Iladden,  Gold- 
flam.  Wflnr.  (Collet,  Chatin,  ItfKiue.  Braun. 

Morbid  Anatomy. — The  disease  occurs  most  often  tn  tlie 
snmllcr  arteries  of  ihe  foot  or  leg,  occasionally  also  in  the  upjwr 
oxtpemity,  and  exceptionally  in  other  parts.  Upon  macroscopic 
inspection  the  vessels  are  seen  to  bo  enveloped  by  a  tough  librous 
sheath  wliicli  bimts  tbem  finnly  together.  The  individual  artery 
— c.  g.,  posterior  tibial — is  converted  into  a  firm  whitish  cord,  and 
on  section  is  seen  to  be  filled  with  a  whitish  gray  or  grayish  brown 
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masa,  so  that  a  jiroljo  cnii  be  passod  into  thu  vt'sscl  only  willi  diffi- 
ciiltv  nr  THit  111  all. 

'VUc-  iii'tcry  is  iievei'tlirlesa  not  uiiifumily  so  filleil,  vet  on  the 
wholo  ia  truiisforiucd  into  u  rigid  cord  in  consequence  of  ita  inte- 
rior bfiiig  fillfd  witli  a  .■^omi-wlmt  viclding  widi--iiK'*ln'il  liaaue, 
Tlie  jirocc'SB  bf<;iiis  at  tbe  ]ieri[ili(.'i'y  iiml  cstt-nds  iquVHrd,  rfacliing 
from  lh(j  pijiiiliir  iii'vuiical  mid  jmstcrior  libiul  iirli-rit'^,  even  in 
some  inrttunceA  to  tbe  fciiini'iil,  i>r  in  the  ctina  of  tbe  nrni,  lo  ibi- 
braeliial. 

Itixlologieitl  cxaniinntion  ri'vcii!!*  in  ililTurfnl  jibices  a  somewhat 
variiibk*  (■oiiditiyii,  ytt  which  is  in  reality  a  liyjieridHsiu  of  tlie 
intiniu  which  may  augment  its  tliickncss  to  even  eight  times  tho 
normal.  In  llie  larger  vch-scl;!  the  newly  formed  connective  tissue 
ii  CoinpoJM'd  of  riiiind,  n[)indli'-shii|)ed,  nr  Ntclbilc  ci-ll:',  belwecTi 
which  can  be  recogn iiied  an  int*'rcclliihir  substance  nindc  up  of 
deliciitc  tbreailf,  Aceonling  lo  Winiwarter  ami  otlicrs,  several 
»trula  of  cbistie  libfcs  niiiy  be  scrti  in  llii-  oiilirr  |i(irlion  of  rlie  in- 
tima  next  to  the  media.  Finnlly,  minute  blood-vessels  are  seen  to 
exist  within  the  connective  (Ifssnc  of  ibe  interior,  which  Witiiwarter 
rcirnrili*  ini  :in  exli-nsiou  or  ftirtiiHlioii  nf  new  chnnni-l(s  hy  which  tin 
allempt  is  made  In  jimvitb'  a  I'ldliitenil  eircnhil  inn,  iiinl  ni>t  as  an 
organization  of  a  thrombus.  Tlic  capillaries  thus  formed  permit 
(1  piirtial  iiiji'cliipti  of  the  iriasM  (illitig  up  llie  hiinen  of  the  artery. 
In  spite  [if  (his  atlcmpl  at  ii  mllatcral  I'iri'ulatiiia  the  slinnp  after 
an  am]»utalion  docs  not  bleed  freely  when  the  Esmarch  bandjigc 
is  removed. 

Etiolt^y. — Tbirt  is  practicidly  unknown.  Tt  has  hccn  oh- 
aervi'd  in  men  far  umre  frei|miitly  than  in  Wianen,  and  what  is 
especially  stningi-  almut  it  i*  tbiil  il  atlncl:»  comparatively  young 
and  previously  beidthy  individual.-".  Thi-  prtH-esa  docs  not  neces- 
sarily invade  all  tlie  arteries  nf  a  lindi.  for  it  has  been  fonnd  in 
the  piislerior  libiiil,  wliih'  llie  iinterior  tibial  wn*  free.  It  has  liecn 
attributed  to  ix'(!upati'ii!,  but  in  v..n  Sebroetler'a  opinion  without 
jiutlicicnt  warrant,  'I'lie  nnly  theory  lluil  seems  to  appeal  In  von 
HcliriM-ttcr  is  1  ha  I  tlie  alTcciinn  i.;.  in  :"i)me  niuiiner  u»ycl  nnknowUj 
dependent  on  .some  nervous  influpnce. 

Symptoms  are  nuidc  uji  of  prodroniata  extending  through  & 
period  of  year:*,  as  many  as  twelve,  and  nf  such  plienonicnn  na 
depend  upon  inicrfurcnce  with  lueul  circulation.    Individuals  thus 
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nfflictcd  cornplain  for  years  of  pains  in  the  leg  or  nrm  wfitrh  are 
gc'tii'riill^'  thutiglit  to  bo  eilhor  rheumatoid  or  neuralgic,  iiixl  an 
likoly  to  Ik-  trcatpil  as  such,  yet  without  benefit. 

After  a  time  iierversions  of  solvation  occur  (panestheaic), 
as  f(iriiiiciiti"H,  luinilmpso,  etc.  At  first  the  pains  arc  lc!«ciwd 
or  (iiwippear  when  the  extremity  is  at  rest,  but  at  length 
grow  extrfiiie,  und  on  use  of  the  affeeted  member  become  intoliT- 
iiblc.  An  the  oliAtriietion  to  circulation  iiicrea8C8  tnnvement  be- 
comes (litlicnlt  and  the  extremity  feel*  heavy,  so  that  the  patieot 
favours  the  limb  m  f«r  as  possible  and  may  actually  walk  huos. 

Whi-ii  ar  last  the  artery  is  wholly  occhidcd  arena  of  gnngreM 
make  tlirir  apjK'jinince,  Tht«e  may  b(?  mipi-rficial  or  may  inradf 
a  luc  or  llie  whole  foot,  and  show  a  tendency  to  spread  rapidly 
iipwaid.  Tiie  extremity  now  looks  either  pale  or  livid  and  feek 
fold  and  lifelcsa.  Unless  Ibe  );angrenoii9  area  is  removed  hv  the 
surgeon  wejitic  phenomena  may  develop  and  lead  to  a  fatal  tcrnii- 
natiou  of  the  case.  The  course  of  the  disease  is  prtvgresaive,  8i>d 
rhi'  lerminiition  \»  iisuaily  or  invariably  fatal  in  the  course  of 
years. 

The  diagnosis  is  surrounded  by  eonsidernble  difficultv,  par- 
tiouliirly  in  iLe  iinidrimjiil  stfl^e-  The  pains  are  likely  to  he  cott- 
eidired  rluuuiutie  or  simply  neuralgic,  and  cannot  very  well  be 
corrcetly  iiiteipreleil  Ufore  ihere  is  evidence  of  rigidity  of  and 
wiiTif  of  pulsation  in  the  arteries. 

OliliUnitiiiLT  riidiirtcrillB  is  to  be  distinguished  from  arterio- 
selerosiM  luiiinly  by  I  be  iige  of  the  patient,  since  it  has  been  observed 
most  fretinently  between  twenty  and  thirty,  next  between  forty 
am!  lifly.  iniil  iirtcrioMclerosis  occurs  moat  often  past  fifty.  The 
disfiiM!  is  liki-ly  fci  be  loeiiliKrcl,  while  eviilence  of  vascular  degen- 
crHtiou  is  nnually  more  wide-spread.  Moreover,  arlerioselera'ii^ 
iiltlioiiyb  ii  iiiiiy  cause  gangi-enc,  does  so  far  less  constantly  than 
d'li'.*  Ibr  cmlnvleritis,  and  then  usually  in  persons  who  prevail 
wcil-miirki'd  I'videiiee  of  ihc  arterial  change  in  both  legs. 

Iteyniiud'*  disease,  for  which  the  endarteritis  may  be  mistaken, 
oi^eurs  most  fre(|iii-ntly  in  <'bildren  and  young  adnlls,  especially  to 
femalei.  Kcts  in  ;dpni|itly,  and  llie  dead  foelinpof  the  fingers  of  both 
bands  in  iilti'iidicl  wilb  cligbt  ana^slhesia.  Jloreovor,  the  condition 
id  due  to  a  cramplikc  constriction  of  the  vessels,  and  ia  not  attended 
with  rigidity  and  pulselessness  of  the  vesseU. 
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The  prognosis  is  iiiifavoiirnhle,  since  the  affpclioii  is  pro- 
gTPssivc. 

Treatment  is  uf  a  iKvi-ssii/)-  ^yuiiiliiiiuiiic  luul  rLslridoJ  to 
sui^li  mi'ii^iiivs  as  may  alleviatp  suffering.  The  («;(■! irruncu  of  gun- 
greiie  calls  for  surgicul  iiiti-rfLTfiice. 

V.  I'ElilARTKRlTIS  NODOSA.    SYS.:  fONOBNlTAL  ANEL'HYSM 

Tliti  viTv  ruiuiirkiible  and  pare  affection  which  boar.i  the  ahovo 
lilUis  was  Hrsl  iiilci]iiiilcly  dr-sci-ilu'd  liy  KuMinaul  nnd  Malcr  in 
ISOli,  altliijiiKli  il  ajijioarft  lliar  Kukitniisky  in  ISfj^,  uml  [mssilily 
Pclk-tuii  in  IHIO.  observed  cadi  a  single  case  {von  Schroetlcr), 
The  designntioii  IViiiirHrriti*.  Nodosa  wan  beatowcd  npon  it  by 
l\ussnianl  because  of  bis  eoTice]ilion  of  tin-  I'l'iK'Oss  iis  an  inllain- 
ninlion  orif^tnatitig  in  the  advcntitia.  The  term  (.'ongcnital  Aneu- 
rvfini  is  applied  tn  it  lieenuw  il  has  been  ihoupbf.  to  la-  due  lo  con- 
gcniliii  weakness  of  the  arterial  coals  ( Kppin.ser),  leading  event- 
ually In  Mie  lii'Vebiprru'iiI  of  tmil(i|p|e  aneurysms.  According  lo 
von  Sclirnetier.  <inly  ibirli'cn  aiilbeiiiie  eases  hiivc  been  rc]Jorted. 

Morbid  Anatomy.— The  affected  artery  b  studded  with 
nodular  llilekeniui;-^  uf  n  uliiii!.b  eolnur  nnd  of  viiriable  t-iKc.  from 
that  iifii  pin'^  bead  In  a  pea,  wliicb  arc-  due  lo  circmnscribe<l  tilirous 
thickening  of  the  inlima  with  cclhdar  iiHiliratlon  of  the  advcn- 
titiu  and  media.  The  buncn  of  the  vessel  may  be  narrowed  or 
the  weaki'niiifr  "f  its  ewit^  may  lead  In  eirenmseribed  dibilations — 
i.  e.,  nniltiplc  aneurysms.  Tbese  nifiy  reach  siieh  miiiibers  as  lo  ho 
tmeou  11  tabic.  The  disease  affect*  arlerie«  of  mediinii  ealihre,  and 
is  found  with  spei'iul  fi-c(|iiciicy  in  the  arteries  nf  tlii'  mii^eles  and 
viscera,  as  the  lieart,  intestines,  spleen,  liver,  and  kidneys,  and 
■l8o  of  the  ^kiri. 

Its  etiology  is  entirely  unknown,  imt  iimsniueb  as  Ibe  clin- 
ical pielncc  i-  very  liki-  ihal  "f  se|isis  or  im  infii-iion  it  may  biive 
Bonn'  sneh  ori/;iri  i  linmln-rj;).  Tlie  disease  ajipears  tn  attack  both 
Bexca  about  cqnally  and  to  occnr  between  the  age«  of  twenty  ond 
6fty  lw<.  lO^ler). 

Symptoms. — The  nmsl  striking  fi'ntnres  of  the  affection  are 
weakness,  rapidly  progressin-j  aiiteinia.  ami  nipidily  of  tbc  pnl^e 
out  of  all  ]»rn|)oriioii  to  tlie  tri[i|ii-riifiirc.  Fever  may  be  present  in 
the  beyinninL'.  biit  is  of  nmderntc  beii;bt,  and  tciids  to  ultimately 
disappear.     There  U  pain  in  tbc  mnscleii  which  may  cventiiully 
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n  ninl  [inralvsiia.  Digpaiive  dist>irl)nn<!e9  are 
pr«8fiit,  11.*  anorexia,  lliirst,  and  vomiting,  and  thorL-  may  bo  con- 
stipation or  diarrliu-u.  There  may  be  albuminHria  and  casts,  and 
when  the  artvrim  of  thtj  nlnlnminat  orjcraug  are  alfected  there  is 
spvcrc  Piiigastric  distress.  Haiiiorrliagfs  from  the  bowel  may  al*o 
be  obsei-ved  (Uombi-rji)  in  cnsc:*  iu  whioli  ihe  arteries  of  the  intes- 
tinon  arc  the  seat  of  tlie  diHcaae. 

The  cojirso  of  tlic  riiiiludy  'i»  progrossivt'  m  a  rule,  and  &  fatal 
torniinalioti  iktum  in  from  six  weeka  to  three  months.  Very  ex- 
eeptionally,  however,  recorory  may  t'nBue. 

DiagTiosiB  h  ini|Ki«KibIe  iuiIcm  tbc  ntxlular  thiekenin^  e^n 
be  ffit  iilcHiy  the  oonrso  of  ppripbernl  arteries  or  such  as  situated 
within  the  uMomcn  are  yel  acees^ibk-  to  palpation.  In  HU»|K%ted 
c«»e«  a  iiudule  may  be  cxeiifd  and  subjected  to  mieroacopic  e.xanii- 
nation. 

Progruosifi  tl^  unfavourable,  although  nxrovery  docs  not  appear 
to  1n'  iiiijios-silili'. 

Treatment  is  purely  crt-inptomatie  and  is  limited  to  attempts 
to  allcviiiU-  sulTcrinfi.  build  up  strength,  ami  ehcck  or  overcome  the 
destruetiiiii  of  the  bliHid. 

VI.  HTKNCSIS  OF  TIIK   AOIIT.\    AND  I'UI.MONAIiV   AllTKRV 

Stenosis  of  the  Aorta  may  be  Coogfenital  or  Acquired. — In  the 
former  variety  the  narmwing  is  situ.itcd  at  the  isthmus  aud 
may  be  causffd  by  a  too  early  closure  of  liotalli's  duct  and  conso- 
qnent  failure  of  the  deseendinp  aoila  to  receive  the  amoimt  of 
blood  noeessary  for  its  projjer  development  or  exjtansion,  or  a 
mendu'ano  may  be  strctchwl  aero**  liie  vessel  at  the  isthmus,  having 
at  its  centre  an  opening  through  which  the  stream  of  blood  must 
pass. 

Acquired  stenosis  may  be  caused  by  a  fibrous  bund  that  con- 
stricts the  aorta  at  some  point  within  the  mediastinum,  or  it  may 
lie  oompreswwl  liy  a  lumour.  Sueb  eonditions  are,  however,  rare 
as  regards  ibe  areb,  siuee  this  portion  of  the  aorta  is  capable  of 
8ueees»fnily  withstanding  encroachment  iipou  it  by  now  growths 
(Kondierg). 

In  the  chapter  on  Dextrocardia  is  mentioned  the  case  of  a  child 
in  whom  the  rotation  an<l  di»pbiei-iriciir  of  the  heart  had 
the  8U{ierior  vena  cava  to  be  stretched  tightly  across  the 


(11  a  I'liiiii  J 

a<I  caused  I 

aorta  and  I 


STENOSIS  OF  THE  AORTA   AND  PULMONARY  AKTKHY     "Tl 

coiwtriol  ila  hitnen.     I  have  aim  in  tlic  (■liupter  on  Aortic  KcgurRi- 

tiiliiiii  liii'iiliiiiicil  lln-  CUSP  <if  a  tiintj  wIiom-  aHcrmliiig  niirtii  wna 
gr«itl_y  iiarrottfii  by  u  rliif;  of  liliruiis  tissue  iIjiiI  (■omplfiely 
eiu^irc-leil  the  vessel  and  had  induced  relative  iiisullieii;nc3'  of  ihc 
viilvc. 

Symptoms  th-|if'nd  iijion  the  dej;]-ec-  iiiid  scjit  r>f  the  sicnosia. 
In  llir  riiii'iniihd  form  cnllateml  (riRnduliim  may  1«-(Miiic  ostiib- 
lislied  throufili  the  iiitcrcoalal  artont-s,  tiic  internal  maniinary,  or 
iir1iTi<-s  ill  the  iiili'^Miiii'iiI  iiiid  itniHcli-s  of  tin-  l»i<-l<.  If  sn<-h  liide 
i-haiinclw  arr  siittii-ifiii  iIiiti'  iiiiiy  ]»■  no  ijivioiic  Iiindriiiu'i-  In  the 
blooil-sniijily  of  (lir  Imvi-r  [uirls  of  thf  body,  and  no  untoward 
effifcls  nri-  i'X]i(.'rii>n('i'il. 

liouilnTg  nicutiiiiis  a  eiuir  ohflcrvod  liy  him  in  wliidi  llic  artev- 
ii-a  of  till'  hark  imividt'd  a  nu-aiis  of  maintaining  the  circulalion 
l>elow  the  jHiInl  of  Atciiotiiit,  and  in  which  lie  dclecTod  a  loitd  vnsuii- 
hir  hrnil  mi  tlu'  imslorior  a^ptrt  nf  tlie  trunk  ht'twin-n  llie  vcrttbral 
I'liliiiiiii  iimi  rij.'lit  >i.'iiiMil;i.  Tin-  iiiurmiir  wiis  HtlnUntt'd  by  hlHl  to 
dilatatiiin  of  rhc  artiTit'it  at  llial  jioint. 

In  the  nrrjuiycd  form  narrowing  of  thf  aorta  i-i  likely  to  ocoa- 
xifiH  foin;ifiisali>rv  hy|icTtrojiliy  of  ihf  k-ft  vi-ntricio  and  jM)Ssibly 
iilso  iTn>oin]"-ti'nn'  of  thf  iiorlic  viilvc.  tl!*  in  my  vum:  Thf  ulli- 
iiiatc  itTects  aro  those  of  cardiac!  iniii!oi|uacv.  In  ea»i^  in  which 
relativr'  LiL-iittii'ii'ii'-y  doci  unl  .iccnr.  but  the  j^tfoosij^  leads  to  left- 
ventricle  hy[icririipliy.  ibe  eliiiiivd  liistory  i.t  likely  to  U-  thai  of 
narrowiiifi  of  the  ostium  or  of  the  disease  wliieh  ranseit  the  con- 
Btrielion  nf  the  aorta. 

The  diagnosis  i"  very  difhi'ult  a:i  a  i-iile,  and  iiiiiy  be  inipoa- 
fiible.  Oin-  may  i'iT.iyiii>ii-  the  ^ipii"  "f  "bslruetion  to  ontllow  from 
the  ventrieh',  but  may  not  Ik'  able  li-  •h'termine  itn  real  nature. 
The  i|i'tc-c-|ti)ii  '•(  II  in[-iiia<ttnal  liuiioiir  or  of  ebronle  tibroU'*  mcdi- 
a^ttiinlis,  Infjelber  wiib  the  ^.i^jiK  of  obstrnclion— i.  e„  a  systolic 
bniil  over  the  eourw  of  the  imrtie  areh  with  acci'iiliialion  of  the 
aortic  iiceond  tone  nnd  left -ventricle  hyjierlrnphy — miKht  lend  to  a 
correet  iliamiosis.  Thi*  wouhl  bo  strentrtlicned  if  as  timi^  went  on 
evidence  of  rei.'urj:ii;iiion  tibould  appear. 

OoB^nttal  narrowin;;  of  the  isthmus  tni^hl  ho  dltifrnosed  if  one 
were  to  ilisciivcr  C'lmjien-ialorv  dilatation  "f  the  arteries  bv  whieh 
folbUcriil  lliiw  is  e^tablinbt'd  together  wllli  hypertrophy  of  the  left 
ventricle. 
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Prognosle  il<>]M*n<]«  upon  the  cau»e  and  d<«-gTco  of  U>e  tieotm. 
the  i-tTi^i't^  uii  llip  lienrt,  rniil  in  congpiiilnl  cti«oa  tli«  coiiipMeiufi 
of  rollfllernl  eircnlalion.  The  gonc-ru)  bcahli  may  not  be  serioyr 
infliieiQcei),  or  tb<-  bmrt  ninv  #iiff(<r  in  its  integrity,  und  duthbi 
iiltj]iiHl<-lv  tiriiijglil  alinin.  ihroiigb  canliao  iimdeqitacy.  In  a  fe* 
caster  l)ie  pro^ioeis  may  he  tliut  of  iho  ctioln^icnl  condition. 

Treatment  is  tn  W^  ■nldre.'uted  to  obvinttng  so  far  as  poMibk 
tlio  i:ijiirii>iis  c'c)iis(>qiiencps  of  the  iia|uircd  xtvoosift.  \Vc  can  lio 
nothing  inwarJs  rcmnviiip  the  oaiiiixt. 

Stenosis  of  the  Pulmonary  Artery  in  acNjiiircd,  and  is  a  relativelr 
iiifri'(iiii'iit  L'liinliiiou.  It  iiiuy  bo  ihiL-  to  conslriction  bv  n  fibroo* 
liiiinl,  to  <-i'iii|iri'ssiun  by  im  aurlic  niH'ury:«iij  and  a  few  oiIkt  coo- 
ilitiims.  of  wliic-h  isnliitcd  examples  have  bcwn  r^'ported.  Tbus 
Hciriiliir'^  Htalps  that  l.itten  fmiiiJ  Bti-nosis  of  Ibt*  piilmonarv  nrten' 
frmii  !iii  "  fubiiu)ft>ci'iis  einbohis."  while  Gerliardt  <lidcoverp<l  a  tax 
iif  slijrlit  cDiiiiniwiim  of  the  vesat'l  by  the  left  auricle  in  oom^ 
(|iiciiiT  111'  iliis  having  btt-nnie  distondvcl  by  a  cb»t.  C  O.  WVber, 
ciliHl  In-  V"!!  Si'lirncllcr.  'ibwrvwl  prunfUiiioi'd  nfirrowiiis  of  this 
nrdry  by  n  briiii-riliiijHil  piriiiiiii  in  iic  wall.  One  of  the  branrbM 
(if  the  ni'iery  may  be  ounstrietod  through  rptraotion  of  the  lung  in 
iiit<'i'-liliiil  |i)i<'iiiitoiiiji. 

Ssnnptonis  iin-  I'oiitliii'd  in  tlic  itmin  to  the  seoondarr  t-BfCtt 
oil  the  rii;iit  vi'iilrii'lc  or  to  (-(m^estioii  of  tlie  Iinig  buck  of  tht-  tfMl 
vf  *H-iviM*  ivIk'ii  this  'la  rtiliiatcil  within  the  lung  at  a  dietance  fmoi 

till'  liiflll'iMti'iU. 

If  iIjl-  .ilisti'uciiiin  i(i  in  the  main  trunk  or  in  a  branch  *ni5- 
I'iciitly  ckjKV-  to  the  inriiii  stciii.  tlip  ri(iht  vpntriclc  undergoes  livper- 
tnipliv  iiii'l  |>i>rhii|is  <li1iitiition  with  (ron»rqticiit  tiirffctaoi^nee  of  tlie 
Vfiiiii  of  ihi'  :iiirtii'  -ysu-ni  ninl  c-orrps|>oii(lini;  feeldenpjw  i.f  the 
IHilic.  It  iiiuy  I'vcti  l(';iil  Id  ri'lalivf  ini'iuniK'tciiw-of  the  pulmonary 
viilvf  with  if^  I'vil  (■"nwfjiicnrt'9. 

Diagnosis  1-  niiiiiiiiil  with  -rrcat  diffifulty,  and  is  likt-lv  tob* 
ii[i|"i>-iiik'-     li  nin?t  ilc'iii-nd  itpoii  thf  recognition  of  right-venlri- 
clf  hyiicrlrojihy  for  whifli  no  oilier  mnse  pan  Iks  deter 
on  lliis  wiili  n  nyntolic  niiinrinr  in  the  pnbnonic  arcp 
intritsififuluiii,  instead   of  diiiiimition  <if  the  *m> 
Mil-  i-ii-ii'   in   ctciiiisi''   ot'   th{-   piilnionii'   oatiiinL 
linii    ill    l1ii>   ^itiiiili'iii    i>t'    Mil-   iriiiik   of   the  arl 
stiiond  Ii-fl  iTilercuBtal  space  cloae  to  the  sterr 
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diiliifss  ill  this  Hrea,  would  grcnrly  sircrigtiifri  llio  other  signs  just 
IIIPTllinnCii  (I'<illllifr;r). 

riic'  prognosis  t^  ilr-ii-nriirnil  hy  the  iiutiirL*  iiiiJ  dcfrriic  of 
Bocoiulary  ilisturhanrc.     It  U  i>f  iiocpssity  iriovc  <ir  less  uiifavour- 

Treatment  is  ('iiliri'ly  sviiijilnTiiiiiii'.  iiikI,  hs  in  slcnosi^  of  llio 
aorta,  ]iLii>t  aim  at  iiiainlainiiig  i-unliair  adequacy,  .since  the  cause 
CHiniiit  1)('  rciiiMvei!. 

VII.  (lONOKSITAI,  SMALI.NKS.S  OF  TlIK  AKTKItlKS 

This  slnti-  of  the  aoria  and  artnrial  nyslcin  was  etitdied  by 

Vircli'iw,  wlio  jidiiilrd  nnt  ils  a^wfinttim  will)  dilnnwiw,  Xol  only 
an-  tlic  Vi'sscl.-i  "jf  Hin.ill  cMlilu'i-.  liiil  llii'ir  i-(iaI-->  an'  ihiii  and  dcli- 
catf,  rciidcrin;;  [iiciri  ]mrlii'nliii'ly  Hahlc  lo  riiptnrc,  and  iht-y  aro 
nlirii>riiially  (■liistif.  In  fxlrciin-  i-iiM-s  rlie  huiicn  of  lln-  iirtcrics 
may  \n-  ri'diici-d  In  a  tin  I'd  »( ilic  iinnnal  I  HMmlicrf-). 

Tlic  ln'iu'l  is  iiiso  aluii'i-iiiiilly  tmall.  the-  fri'iutidia  ari'  likcdy  to 
rcmBiii  niid(>vr-I<i|i('d,  mid  lii.-  indiviilnnls  arv  sinall  and  ilidicatf  in 
apiiwiraiKT.  This  is  ('■iiu'cially  Imp  of  those  who  jirccciit  (ho  chlo- 
rosis sjKikcn  of.  Ill  other  nni  [irnnoiniccd  t-asos  nf  avtcvial  liypo- 
[da«iit  ih'-rc  may  lie  ii'iiliini;  in  ihc  uji|icai'unt.'c  and  im  lack  of  Inidy 
devcln|jmi-iii  In  siig;:c3t  its  (■xi.'*teiicH;. 

Symptoms  of  ihi^  iMiiditimi  u*  Mich  r-annot  he  r<aid  to  exist. 
The  heari,  Ia*  reason  of  its  siinilhicss,  is  wcakeni'd  in  its  re- 
nisluNcc,  and  is  nmrc  than  iirtiially  lialdc  to  infectiim  ( Koinherf;), 
and  indcpd  ji^n'"''"!  vijjour  and  rcsislanoB  may  he  said  to  bo 
behiw  par.  This  is  readily  (.■otii]iR-hen^iI)l('  in  cast's  character- 
ized liy  i-hloro.'iis.  Tla'  liypHplania  is  founil  more  often  among 
female.-  iliaii  niaie^i. 

I'Vai'iil/ei  wiifi  of  llie  o)niiion  tluil  cnii^'cniial  mirrownc"'  of  tho 
artcricj'  iiredi^jmsed  to  liy|ierli-njdiy  and  dilatation  uf  ihc  left  ven- 
tricle, and  in  soiiiinrl  of  his  view  cited  instances  of  the  kind  m 
youiiR  recniita.  Romlierf;,  howfiTr.  thinks  tho  <'linical  ])icturc 
drawn  hy  Fnu-nt/i'l  i^  to  he  iiiier|ireied  as  thf?  rcsnlt  of  prcnia- 
tnroly  devclojied  arterio»clernsi-i.  This  is  fnvonrcd  |iosj-ihly  by  the 
Kiniillncsa  of  the  arterial  synfi'ni :  mid  ycl,  as  a  matter  of  fact,  «uch 
arterial  depeneralinn  iloes  not  occnr  with  special  frequency  in  the 
subjects  of  arteriiil  liyjiophmia. 

It  is  worthy  of  note  that  niiitiirc  of  the  aorta  and  disdecUng 


W4  niSKASES  OP  THE   RKART 

•neiuTsin  are  said  to  oanir  witli  relatively  greater  f  rwjueiicy  wh«B 
it  ueongeiitlally  narruvr.  Tlic  iwttoiitH  are  nl»o  sni<l  lo  bleed  men 
easily  tbau  noroinl  persons  owing  to  tlie  thiaui'u  of  the  TwcnW 
coat». 

DiagnosiBuf  arterial  hyjwpliiwa  is  difficult  to  miikc  vithm- 
tainty.  ll  may  be  considered  bs  jwasibly  present  when  piilpalin 
of  llic  liir|:i-  (-onic-iil  nrlcrit^  and  pt^rcuMiott  of  the  heart  aliow  ithii 
socll)^  to  Ix^  abnormal  niiinllnefui  of  the  suiiie,  an<l  when  in  adilitioo, 
llif  individual  is  (Twirly  dcvoln]M.ti,  cIiIorotic>  and  (H3S8o-b<4*i>  di'fomt- 
ily  or  nn  infanlile  sfaU-  .if  llic  j.i^nital  orpana.  It  i»  possible  tiii 
an  cx|)epl  in  llie  use  of  the  flnoroseope  might  lio  nhle  to  nvo«ni« 
lliiit  ill  II  f:iven  I'MW  tlif  licart  an*!  liirgu  vesstols  were  abiionnallj 
nndeisixed. 

Fro^osis.  —  Oonijcnilal  narrowness  of  the  arteries  affeeU 
lifi-  [ir">|Mrt  ..[iK  wlii'n  tlic  b^ypoplnsia  ia  eonttidcrahlc  and  is  il- 
tm'li'd  wiib  <4iIiirosi»,  In  sm-Ii  cases  there  is  dunger  of  mmuo  of  liie 
fi'ii»e.|iiiii.i's  ilmt  have  nlready  Iwen  considered. 

Treatment  cannot  iiffeet  the  underlying  condition  and  a 
I  lien- 1"  IT  liiniicil  to  ultcmpte  al  relieving  or  modifying  sueh  effccia 

•Id  liiq>-    l-iiAllIt 
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Ankiuvsms  liiiVR  lircii  llio  ulijccr  uf  iiilrrfstprl  ntudy  for  Boveral 
uciitiii'ii'^  IkiiIi  III  iiiiiil<>iiiir'i»  iniij  cliiiic-iiiiifi.  Tlic-  iiii]ii(.-k  uf  iimiiv 
folcljratiHl  mi'ti  iin-  cniiiii-i-ii-il  wirli  ilic  liistorv  uf  ihU  iirtoriiil  (lis- 
vH»v,  Hiiil.  IIS  iiiijilit  \w  cxpccH'il,  llicv  were  iil  Jirst  llii'  iiiiiik'«  uf 
iiiiii|[>iiiist.-«  wild  sliiiiicil  tilt'  rtiiliji'i't.  iiiiiiiily  nil  tlic  ilt'iiO  hitily. 
Ml'iIjoiU  uf  iliii};mis!s  \wn-  <-nnlp  iiml,  vtTv  nuTiirally,  not  eiiiiiil  to 
lln-  ilisi-iivvTV  (jf  iiiii-li  ulisi-iiri'  iitTiTiiiiiis  II*  iiitniilLiinn-k'  uiiciiryjiiTi. 
Ni'viTl 111' lews  it  iw  wiji-lliy  .if  ri'i'iinl  lliiil  Vi-siilins  irimli-u  liiiigimsis 
of  aiiriiiL'  anuurysm  in  ir>(j7.  .Maliufilii  mul  Morpagni  wrote  on 
llio  suiiji'i'l  iiii'l  ml'li'il  iij  till-  fjH'lK  (■'iiu'cniiiif;  it.  TliiTf  liai"  Wvn 
SL-arfC'ly  an  autlmr  cif  iiatc  fiiiicc  wbci  linw  not  aiii'iii|)ii-d  to  ailil  to 
imr  kiiiiwli'iip'  on  llic  Milijci't,  ami  (u  :ifHii<-  <if  lliciti  (Ik-  iirufcs^ion 
is  greatly  iinlilitril.     I.aiici:it,  Srurpii,  Corvi:>arl,  IIi)il):3oii,  Stokes, 

ant!  In  "iir -iwri  li I'',|ipiiii;i'r  a  in!  Tli-uua.  aiT  nimice  lliat  are  inti- 

nmU'Iy  jinki'il  wjili  tlic  Iii^d-ry  "I'  aiiniryr'ni. 

In  lliiiii  cliaptfr  it  ia  jinijiosi'il  lo  ileal  exclusively  witli  the  tlia- 
CR6C  »»  it  affi-i'l''  llic  aiii'lii  wllliiii  llii'  tli'irax,  a  cotnlillon  lIlHt  po»- 
sossps  iiiriiliiir  irik-ri'.il  for  tlir  [iliysiciiin.  Ani'iiry.-<iiis  of  jit-ripli- 
i-ral  arici-ii-^  liflonj;  lo  iIii'  |iriiviiii'r  uf  rla-  I'lirgcou  iin<i  lii'iiru  are 
left  to  Buppifat  works  fur  consulfnitii'n. 

Uorbid  Anatomy,  —  An  iirn'iirwin  i^  a  I'irciiiuHi'rihi'il  ililntii- 
tioji  of  an  iii'tiTV  ;  au>i  as  tnt-h  ln1l^t  In-  (lii^tinguislK-il  fnmi  rlie  iiiii- 
form  widening  of  an  artery,  wlik'h  rcs'iill!'  from  sck-rosift.  Tlio 
lliFff  iiiaiii  ilivisioiis  lliat  are  inailc  of  anoiirysnis  arc,  (A)  tnie, 
(H)  liissecthiw,  (V)  iahc  By  fsil^c  ancnrysiLi  is  nn-ant  a  eirciim- 
et'riUeJ  colleetion  of  IiIikkI  rliat  Iiiim  i-'fajM-ii  from  iiii  arttry  into 
tho  aurroiiniiiiig  tiiwiiet*,  licm-e  u  Iiti'inatoniii.  The  walls  of  the 
tiiiiiour  are  not  i'oiii|Hisi'ii  of  lln-  arterljil  i-"al«,  iinil  tlK-reforc,  ac- 
cording to  von  Hclirou'tier,  il  ahoiiIJ  not  liavi-  ilic  term  aneurysm 
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jipplied  lo  it  at  all.  A  diMirliiift  aiiPHrysm  is  one  in  which  the 
etroiuu  of  blooti  ]»en«trnteB  through  u  rent  in  the  intimu  into  the 
parts  beneath,  and  burrowing  it»  wa,v  oitber  between  ihe  inner  and 
uiiddlo  coat«  or  in  th«  lai^era  of  the  media,  thus  dissects  up  tho 
iiilinia  for  a  variable  distnuM-.  In  euuiu  inHtanec^  the  blood-ctirront 
again  breaks  through  th«  intiiua  and  l>econieB  reunited  with  the 
main  strcsui.  Tliio  condition  may  he  of  long  standing  and  is 
scarcely  op(?n  to  rucognitioii. 

True  imi'urysiii  is  therefore  tlie  condition  in  which  are  ful- 
filled the  rwjuiremcuts  stated  in  tb«  dctinitiun.  The  two  itnb- 
divisions  of  this  form  of  tumour  which  botit  meet  the  fael«  aa 
observed  by  the  clinioian  are  (1)  fusiform  and  (2)  sscculatod 
aneurysm.  By  the  fonucr  is  luivint  a  localirA^d  dilatation  of  an 
artery  involving  ila  entire  cireunifercnce;  while  by  aaetrulatMl  is 
meant  a  dilatation  limit(.'d  to  one  side,  and  hence  involving  but  a 
portion  of  its  oirenniferencc. 

Aneurysm  of  the  aorta  may  he  either  fusiform  or  saccular,  but 
the  latter  is  tho  more  conimon.  All  three  contit  are  involved  in 
the  bulging  but  are  not  all  retained  in  llie  wall  of  the  aneurysm. 
TLc  intima  extends  into  the  sac  to  a  greater  or  less  distance,  but 
is  then  lost.  The  portion  that  i>ersi*t»  usually  presents  the  changes 
of  arterioselerosia,  as  does  also  the  inner  coat  of  the  aorta,  in  the 
neigbbourhdod  of  the  tumour. 

The  media  is  also  involved  in  the  destructive  process  which 
liB!*  favoured  the  formation  of  the  aneurysm.  Its  muscular  fibres 
are  degenerated  or  wholly  lusl  and  ils  elastic  dements  show  signs 
of  granular  change,  lu  places,  tJie  middle  eont  may  be  entirely 
destroyed;  and  when  »uch  is  the  case,  together  with  loss  of  the 
intima,  the  wall  of  the  sac  is  composed  sfjlely  of  the  adventilia. 
This  latter  is  also  tbickeued  and  infiltrated  with  inflainmatory 
products. 

The  [wuch  which  has  thus  been  formed  communicates  with  Ihe 
hmien  of  the  aorta  by  an  ojicuing  of  variable  siiifi,  but  almost  al- 
ways Bmailcr  than  is  the  calibre  of  the  sac  The  interior  of  the 
aneurysm  is  apt  to  be  lined  by  ooagnla  in  the  form  of  layers  of  a 
whitish  colour.  The  most  internal  of  these  lamina  is  likely  to  bo 
reddish  and  soft,  while  the  more  deeply  situated  layers  are  firm 
ns  well  as  white.  The  degree  of  thrombus  fonnalion  within  the 
aneurysm  is  variable,  but  does  not  usually  fill  up  its  lumen. 
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Exceptionally,  howovor,  when  the  sac  is  not  very  largo  and  its 
openinp;  Intii  llit-  cliniinct  uf  tlic  imrtu  i»  tUTiiill.  ils  favily  may  bo 

ciiilri'ly  lilli'il  with  i'<in)riila  so  as  to  i>tilil<'nitp  ihe  sac.  The  inner- 
iriost  liiyer  of  tihriiiL-  ihfii  fiTiiin  ii  lirni  wall  nearly  on  a  level  with 
the  intiiiiH.  lis  surfari-  h  ujil  to  be  ningh  ami  euleified.  Altliongh 
an  auenrvHiti  iriay  in  lliis  manner  undergo  siionlaneons  nrresr,  still 
the  ilegeneraliou  of  the  arterial  eoats  whieh  leil  originally  lo  the 
funiiation  of  that  aiieiirysui  is  likely  to  favour  Ihe  ilcvelopnient  of 
others,  so  that  itiulti|ile  aneurysms  are  not  at  all  uncommon. 

Aiirlie  aneurysms  differ  nineli  in  shape  ami  sixo.  Thus  n  sac- 
enliiie'i  iirienrysiii  rimy  have  "tln-r  stien  springing  friaii  its  walls  so 
that  the  tnniour  jiresenta  an  irregnlnr  ontlinc.  In  size  the  aac  may 
vary  from  that  of  a  small  nul  all  the  way  to  that  of  a  man's 
head.  Aneurysin.s  iiiiiy  lie  silnated  at  any  point  along  Ihe  eonrito 
of  the  aorta  from  just  aliovo  the  ring  to  the  terminalion  of  the 
abdominal  portion. 

The  disatilront*  elTeels  of  aurlie  siTietirySin  are  not  cotifiiicd  lo 
ibe  ve.aiK'l,  hut  eonsiMt  »f  all  ihe  changes  in  sinieture  and  position 
of  neigldxiuring  organs  proihiced  hy  prcBsitro  of  the  sae.  The  na- 
ture and  extent  uf  llicse  eeeoudary  prcddure  effeelB  are  dctcrmiuod 
by  the  sihuiliim  as  well  ntt  ihe  si/p  cif  the  anenrysni.  Aneurysms 
involving  the  sinuses  of  Valsalva  are  not  a|)t  to  attain  unieb  size, 
yet  thi'ir  inlluencp  on  the  heart  ia  very  diaustrous  and  Ihcy  uro 
especially  liable  lo  rupture  into  the  jierieanliuiu,  eansiug  sudden 
death. 

Aneurysms  of  Iho  arch  displac-c  the  heart  downwanl  (Tig.  109) 
and  it  may  he  forward  or  to  the  left,  Iml  they  rarely  oeension 
liv[K?rtropliy  of  ibe  left  venlrielc  uulesis  the  aorlie  valves  have 
In-en  rendered  ineoTupolent.  The  lallcr  eonditiun  is  likely  lo  result 
when  the  sac  springs  from  the  aseending  or  transverse  arch  and  has 
attained  great  fizc  I  reenll  a  man  whom  T  Irotiled  ftir  nionllis 
fur  ttoriie  regurgilalicui  witliout  snspeeling  the  trxisleneo  uf  au 
aneurysm  until  quite  suddenly  signs  of  pressure  on  the  left  lung 
nro^o.  Kveu  then  other  j-igns  of  the  aneurysm  wero  not  at  all  dis- 
tinct, yet  were  of  surli  a  kind  as  to  render  ils  presence  rertain. 

Other  effeets  of  a'jrtie  auenryjui  ihan  those  already  mentioned 
will  be  left  for  consideration  »u<ler  Symiitonia. 

Utiolog^. — Arlerinselerosis  has  long  heen  reeognised  n.S  pre- 
dispusiug  10  the  dcveloiinieni  of  uncurysui.     It  is  objected  hy  Ep- 


fin.  lotl. — KRl^olurn  unntma  AmrRtiv  "r  A<>iiti  wini  Uuh-AiCmukwi  ur  thk  lltttn 


Syphilis  is  an  iiiitloiilitol  factor  in  the  causation  of  Horlic 
anfurvsiii.  and  yet  widf  diffiTL-iiccs  exist  in  the  opinions  of  writers 
concerning  the  fi-oquency  of  ita  relmion  to  this  form  of  vascular 
disease.  The  extremes  are  represented  by  M.  Schmidt,  who  finds 
siJTiliilis  present  in  2J)  per  cent  of  cases,  and  Drummond,  who  be- 
lieves that  iucs  is  responsible  for  aortic  anenrysin  in  every  in- 
ftlADce — i.  e.,  100  per  cent.     My  experience  leads  me  to  look  upon 
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I  >niiiiiiiuii()'s  o|iinii)n  ax.  too  oxtrfiine,  nnd  to  accept  Gerlinrdl's  53 
JUT  cent,  as  much  nearer  tlic  triitli. 

Aro  is  a  jirci!is|ii"'iiic  fiirlur  uf  prcut  import  Slice,  sinco  aneu- 
rysm of  tlic  tli'jiiK'ic  iiortii  i«  iiinloiilili-ill.v  more  freinit-nl  after  than 
before  The  fortieth  year.  The  decade  of  life  in  which  it  ia  moat 
eomnioii  is  still  iiiiM-ttk-il.  iiud  ti[riirc«  ilitTcr  all  iJu'  way  from  the 
fourth  dfi'inlf  C('rii'ii)  lo  lln-  wvonili  (.iiida,  ItiirsdorIT),  Thomn's 
iintiiiii  in  lliiil  jK-r-*f>!is  Jiro  i-Bjicciiilly  liiililcf  tit  tlie  development  of 
aortic  nncnrysni  iil  or  uliont  llic  njp'  of  forty,  in  conscqiicnce  of 
diniiiiis)ii'<1  ri'fisliiiifi-  of  (lie  vnwiihir  I'lmi.-  ul  ilii*  litiio.  Tht.Te  is, 
lie  ihitiks,  11  |icriiid  of  tilioiit  ii  yeur  at  tliin  up'  when  llie  weakness 
of  the  media  has  not  yet  ))womc  offset  by  pruwlh  of  connective 
lissiic  in  ilic  iutinin.  iind  iliirinir  wliii-h  tiiiii'  iho  t'oat»  of  the  vessel 
are  therefore  liiilde  to  yield  to  cxeoHsive  hluiid-presMnre  at  one  or 
inure  [loinls  reNiiIlinn  iti  fiilnre  iinenrysiii. 

1  liiive  nmli-i'  oli.ii-i'vnTioTi  Jit  Ihi-  jirewiit  writing  a  nniscnlnr 
man  of  foriy-f-mr  whof;'''*'^  ""  hifl-'ry  or  flisiis  "f  |irevinns  sy|ihilis 
hut  wlio  hiiH  hecn  a  more  than  msnally  ai-live,  ctiergelie  hiisiiieas 
niniiufcrr  in  a  line  of  work  llnit  neeei>!*itat<'d  nuieh  pliysieni  exer- 
tion. Thia  patient  snffers  from  symptnnis  which,  together  with 
»lifT  iirlerie*  and  wnfr^eslive  Iitit  not  eonelnsive  pliysieal  signs,  are 
yet  sii^ipieioiiM  "f  fusiform  aiienry*ini  of  the  arch,  The  ape  of  thi^ 
jwrson,  hie  occupiition.  ami  the  slate  of  his  arteries,  are  all,  from 
nn  cliolopieal  siiirid|"iiTit.  lii-ilily  suirtrefitive  and  strengthen  the 
oouclnsion  to  Ih'  ilrauii  fmui  llie  elinieal  tiiic|iiig:<. 

Sex  is  likewise  a  jiredispofiiif;  element  in  the  clasB  of  eases 
now  under  eoiiitiderution.  Men  are  without  doidit  far  more  liable 
to  aneurysm  thiin  are  niemlierw  of  llie  peniler  sex.  'I'lius  t)f  a  total 
of  A^'>  cases  of  aurlie  aneurysm  analyzed  liy  IltMlj^on,  Bizot,  and 
IJrownc,  and  eited  hy  (Jiiwon,  3S0  occurred  in  muleit  and  only  45 
in  females.  Thi^  .*lrikrn[r  pn-poiideratiee  of  men  is  not  to  be  at- 
tributed to  any  i|nality  inliereni  in  sex  prr  sir  as  inferior  vascular 
reaiitlnnee  on  the  part  of  nieu.  but  to  tlie  preater  liability  of  nialeit 
to  all  ihose  faetors*  whieli  favour  the  development  of  arteriosclero- 
bIs  as  well  as  tlicir  jrreater  exposure  to  syphilis  and  eonilitiona 
of  viisi-ultir  Hlriiiii  whieli.  .-ictinp  in  conjunction  with  viisculur 
■Itj^neration.  are  known  t«  predispose  to  the  ocenrrencft  of 
mieurysm.  Sex  i«  ibereforu  only  incidentally  of  etiological  in- 
lluencc. 
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Two  olhcr  iacloTt  thnt  srv  nicntioiii^d  ue  jircdis^tosiiig  to  aortic 
stnciirv&iii  ure  tlie  iihuAo  of  itloihol  and  oorniuitkniH  which  itece».M- 
t-ale  raetculnr  ovorBtrnin.  Both  arc  rfcogiiified  *^*c«  of  arterio- 
Bck'rosia,  and  n^  such  ojicrtilc  in  the  pmdiiotiou  of  aiieurysin ;  but, 
in  addition,  overwork  imhjf-ct^  tho  aorta  to  strain  at  a  period  of  life 
wlien,  according  to  Thoiua's  view,  the  vessel-wall  is  least  able  to 
endure  high  intni vascular  pressure.  Bnch  influoncoa  are  inde- 
pendent of  sex,  nnd  yet  are  soine  of  the  things  which  render  men 
more  liable  to  aueurvsMi  than  are  women. 

Kace,  which  is  said  lo  exert  a  cerwin  degree  of  influence,  can 
M^iire-elv  be  separated  from  conditioQH  nf  work,  habits,  etc.,  to 
which  ]>eo]>lcs  of  some  coitiUries  are  csfx-eiullv  subjeclcd.  Thus 
aortic  uuciiryniit  i.-«  purticularly  fretjuent  in  Kngland.  The  Enj^HftJi 
appear  to  l>e  more  than  commonly  subject  to  arterial  degeneration, 
and  ihis  fact,  acting  in  eoujunclion  with  he^ivy  toil  in  the  miiuifold 
worknimiH  of  their  cnuiitry,  pruhably  ae<'ounts  for  the  relatively 
great  frwinency  of  thoracic  aneurysm  among  tliem.  TrjuiinKtisra 
Cannot  be  ignored  in  the  protluetioii  of  aneurysm  of  [K-ripheral 
arteries,  and  probably  also  of  the  abdominal  aorta,  but  it  is  diffi- 
cult to  Bee  how  injury  can  have  direct  etiological  relation  to  aneu- 
rysm of  ihiu  [lorlion  of  Ibe  vessel  which  ii»  situated  deeply  within 
the  thorax  and  is  protected  by  its  Imny  walla.  It  certainly  could 
only  act  in  connection  with  already  existing  degeneration  of  the 
media.  If  under  such  conditions  trauma — e.  g.,  a  fall  from  a 
height — ^were  to  suddenly  raise  blood-preasnre,  it  might  possibly 
induce  laceration  of  tljo  middle  coat  and  thus  be  an  indirect  cause 
of  aneurysm. 

The  influence  of  malignant  endocarditis  in  the  causation  of 
Bo^^allcd  mycotic  aneurysms  has  been  emphasized  by  Eppingor  and 
is  gtmerdlly  nvognised.  Anenrysms  of  this  origin  are  usually  lo- 
cated in  peripheral  vessels,  and  yet  it  is  possible  for  siicb  aneu- 
rysm to  be  aortic,  as  shown  by  ibe  cose  mentioned  by  t>slpr  as  hav- 
ing occurred  in  the  Montreal  General  Hospital.  In  this  ease  there 
were,  in  udditioii  to  ulcerative  endocarditis,  four  saccular  dilata- 
tions of  the  aorta,  one  large  and  thrive  small  ones.  Emlmlism  may 
also  be  a  cause  of  aneurysm  of  the  arch  aa  well  as  of  other  arteries, 
a*  iihowD  by  reported  instances  in  which  the  lodgment  of  an  em- 
bolus on  tlie  intimn  of  the  ascending  aorta  has  been  discovered  and 
was  associated  with  circumscribed  iuSammutory  change.     Oaler 
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thinks  It  possible  fop  such  an  embolus,  if  consistin);  of  a  calcareous 
plnlr,  til  liii'i'niti'  iIk'  iiitiitin  iiikI  IIiiis  iiiiliHlc  iiiicnrvsiti. 

l.iiMlly,  OsliT  lieliovfs  ilicry  may  In-  an  inlicivnt.  weakncaa  of 
the  vascular  coats  which  prtdispoBcs  imlividuals  to  aneurysm,  and 
cites  flu-  iii.>*huir(*  of  Dr.  'riimiias  Kiiif;  ClunnlHTi',  wtm,  after  hav- 
ing lind  nnc-  of  the  li>t't  piifilitoHl  artery,  jiinl  eleven  years  after- 
ward atiuthcr  in  llie  rifjlit  leg,  tiuuUy  Jeveloped  "  aneurysms  of 
tlie  carotid  arteries." 

SymptomB. — Cases  of  aortic  Bnenrysni  may  be-  divided  into 
three  gruu|is: 

(1)  Those  in  which  tlie  tumour  fails  to  declare  its  presence  by 
either  siihjeetive  or  objective  synipt.ouis.  Siicli  aneiii-ysiiis  are  usu- 
ally small  and  arc  onlv  discovered  iil  (he  nt'cropsy.  when  ihey  mnv 
Im'  t'lmnd  iissuciiited  with  some  otlier  cllTiieally  rei-i.ignisabU-  disease 
or  as  the  cause  of  unexpeeled  death  through  rnptiire.  When  the 
sac  is  situated  jiHt  abuve  the  anflie  riiii;,  it  is  very  apt  to  rupturo, 
into  the  |ierii'iirdinm.  This  was  found  to  ix-  the  ease  in  ".^>  out 
of  2SS)  eases  of  rupture  from  a  total  of  1)53  instances  of  aortic 
aneurysm  analyzed  by  Hare  and  Holder. 

f21  Aneurysnis  which  occasion  subjective  sym])1nni9  as  the 
leading  f<'alnrecif  ihe  ease.  In  I  lie  majority  of  cases  nbjeelive  signs 
are  also  present,  but  often  of  ho  iiidcliuite  a  eharacler  a*  to  furnish 
no  clear  infovnuition  roneerniiii;  the  natnre  of  the  tumour  occasion- 
in;;  jire-HBure.  Such  cases  lielniiH  to  Mramwell's  sccmi'l  eategory. 
They  niay  be  said  to  eorrcsjiond  nl.so  ttJ  I{vi<ad1>eii|'s  sididivisiiui  of 
cases  which  occasion  symptoms  but  not  signs  of  aneurysm. 

(31  .\ii('iM-ysins  whieli  [iroduci'  di-xtiiii'iivi-  ]ihysii-id  sjgti*.  These 
are  generiilly  united  with  symptoms  of  ^ri'ater  or  less  severity, 
bnt  the  ohjeclivG  nuinifcstathms  of  the  disease  are  sufficiently  pro- 
nounced to  warratit  their  clii>sitii'ntic)u  in  a  separate  pnnip, 

Aortic  aneurysms  may  also  he  elassitii'd  iici'ordin^  to  their 
situation — e.  p.,  of  the  ascending,  of  the  transverse,  ami  of  tlie 
(le^rcnding  port  inn  of  I  lie  iireh,  etc.  Indi-eil,  oin-  cannot  deal 
with  this  sulijecl  iidei]uately  and  clearly  without  deseribiuf;  the 
features  distinctive  of  aneurysm  in  the  several  loi-atioTis..  There 
U6t  however,  certain  jreneral  fctitiire*  shared  to  a  frreater  or  lesa 
extent  by  all  aneurysms,  whatever  their  position  along  the  course 
of  the  thoracic  aorta,  nnd  heni'e  these  will  be  comidered  tirst. 

Such  dymptunia  are  the  result  of  pressure,  and  hence  it  is  plain 


b>  pt**"trf  ti)««  tlw  taimncul  amoa  «r  I 
pU-ta*,  it  i*  •(•!  Ui  nrliatc  »k«g  tlir-  liar*  of 
■n>ur>'l  *trf-  rlxM.  up  into  llt^  *t')e  uf  tht 

.\'  a  nil",  tti'-  fiain  M  a>afiof>il  tt>  nmnes 
lir*>,  Hfiit-I,  rhiM,  ti>i|  f-xirth  spiiul  iiii|,iiinilii  ( IlfAd),  anJ  i« 
hiwiriMii<|  Mitli  Kfi'lfT  an-a.-  in  iIm>  npiMr  i«rt  nf  thr  titonu  at 
I'iiIkt  ■I'll,  liiit  i>|rfi-iiill_v  St  loft  of  the  stprnuDi.  Siicli  arva*  of 
li'inli-rrM'H  tin-  not  ('tiiim<-ifTi.'<lu'  of  aiirlio  miftinnuii,  iiotrvvi-r.  fur 
ltii-,v  iiimv  Im'  -viit)(ioiitBli('  of  various  discasee  of  ibc  intmtliorai-tc 
Vfii-rit  "I  Id-  jiiiiii  iif  an<-iirv''iii  i^  aiii  Ui  lie  vfry  constant,  and  in 
lUi-<  r^jfiu't  irnlii-nrivi-  i.r  Mifinr-wi ivp  of  iiiuionr  ratlicr  tliim  of  anv 
iitlii'i'  ■lt->i'ii-i-  iK'l  iiffii>iiiiiitifr  pn'^urc. 

1 1   llii'  "III-  ifi'iiw-  irivviii'ii  liiuui'ilit  ilic  more  ^yielding  and  teat 
-iic'tlm-  iiiiii'liin -.  il  U  iml  Jin  ii|it  to  pivp  rise  to  sncli  sevftrt-  pain, 

"I'll  lii'i llii'  Hyiii|ilorit  ij)  fiki-ly  In  Ik;  ovcrMliiiilowod  by  some  other 

iiimii  >li«li<i'—ii>c  "^  111  I  III  nil,  iiK  dy0|ma-ii  or  con);h.     The  clmracter  of 
ilif  |iiiiii,  (.1.1,  «lii-ii  lliix  I,-  fxiicriciici'il.  is  apt  (o  l>e  nioro  dit]|  and 
>>|i|iM'iiiini',  iiikI  iliifH  lint  niiliiilii  Hii  wiili'ly  in  (he  wall  of  tbc  cliest 
III  ilii    ii|.|<i'i  I'Mi-i'iiiiry.     .Mllimiprh  tlic  pniii  of  aiu-urystn  ia  ant  to 
|ii>  iiiii-liiiil.  Il  I-  li>il>li<  ■•<  piiroNvsniiil  I'xacorbatioiis  which  ^reallv 
iiii'ii'.iM'  ihi'  iiilli'i'iii^.     Tiiin  is  iilso  apt  to  l*  infliiviiced  aonio 
'      till-  |n)Hilii)ii  ii(  llti-  |>jilii'iir'w  ImhIv,     For  e3Campk\  it  is  . 
■■titi'il  whi'tt  iIh'  pMlicui  lios  il)  «iich  a  manner  aii  k 
"nYiliilo  iT  i>iH>M  nuirt'  atrongly  iijwu  the  ir 
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painful  iipfvc.    Per  conlra,  fiiitTiirin);  \»  l«it»onp(l  by  Btdtiuleft  which 

rilliiw  tin'  :>jii'  \n  full  iiwiiv  from  llic  imrl  luvviuiHly  pvt'sscil  iipcm. 
Such  iKJstiiral  variiiliuiis  iii  ihe  pain  ai-L-  uul  often  taurkud>  but  are 
«eoii  mitlit'iciitly  ofk-n  to  merit  attention. 

It  is  sliited  ultto  ilial  in  winie  eases  the  pain  is  what  is  known 
ax  intrinsie,  by  wliifb  is  nieiint  pain  exju-rieneeil  in  ihr  «ae  itrtelf 
or  in  the  aiiHa  cillier  fruiti  unite  rmrtili^  i>r  frnni  intifi'niil  pressure. 
I'ain  of  this  ori(;in  is  evoked  nr  apiiravated  by  incroiiR'  of  blood- 
jireaHnri'.  auc!  is  didl  nr  :ii-liini:  in  I'lianieti-r  ami  snbslcrnal  in  loea- 
tion.  It  is  likely  to  he  ie.-ssi-ncd  whuic-vi-r  vasi-iilar  tensiim  is  low- 
ered. Exiriufiic  pain  or  iliai  due  tu  pressnro  may  disapiiear  after 
thewlnii'ture  sniijeeted  to  pressure  hits  Ixi-n  destroyeii — e,  g.,  after 
the  bony  wall  has  In-en  ernded  ami  llie  tumour  is  permilled  lo  grow 
witiiuiit  tin-  re-^lrainl  id'  rij:ii|  >lnii'liir.-«,  I  recall  the  instance  of 
HU  enormous  nin-urysm  wliieli  hiiil  (liun  peiietratetl  the  elient-wall 
and  was  rnvercd  "iily  liy  a  tliin  layi'i'  "f  skin,  and  in  which  case 
tile  nian  iiiaile  nu  eumplaint  of  pain  wtiali'viT. 

Di/Mfiuau  is  anoilu-r  vi'vy  common  symplmn  of  uurtie  nnenry*ni, 
but  varies  nineh  in  severity.  It  is  nf  conrse  most  pronouneed  when 
the  pruwtli  of  llie  (iiiiiiinr  is  inward  and  pressure  in  exerleil  on  the 
traebca,  large  brnm-ht,  nr  liirip'.  Vrry  disircssing  paroxysms  of 
dyspniea  are  oceasinncd  liy  irritmiim,  not  paralysis,  of  onn  of  the 
reeurreni  larynjrcal  nerves,  lo'iiv  nftcn  the  Icfi.  and  are  due  to 
laryngeal  spasm.  'I'lirn-  isi  apt  Jo  he  an  assoeiali^d  fn-ling  uf  eon- 
strietion  and  perliajis  pain  in  tlin  side  of  the  Ihroat.  In  a  ease  of 
the  kind  eoniiuij  nndi-r  my  idiservation.  the  man  felt  the  painful 
Ron.sd  iif  T'liislrifliiiii  iri  llie  ^idr  nf  the  tirrk  iMrrcsp'iiidiMf;  with  llie 
recurrent  nerve  alTi'ficil,  ;n(d  di'^^rrilH'il  liic  scnsaiinn  as  lie^riimiiig 
in  the  loft  side  of  the  larynx  ami  running  tlienee  along  llie  side 
to  llie  hack  nf  the  neck. 

I  have  (piitc  recently  neen,  in  cnnsnlliiricm  with  Ur,  (iorgas,  a 
man  of  (ifty  with  anenrysm  of  the  ascending  and  transverce  arch 
whooe  dyspnu'a  was  extreme,  niid  e'lmjtelled  hiiii  lo  maintain  the 
right  lateral  decnhitiis.  Cliange  of'  position  induced  a  paroxysm 
of  air-hunger  aecoiujiaiiied  liy  iineuiitrollaljle  euugliing.  It  was 
impossible  for  him  to  rest  nn  the  left  aide,  or  indeed  to  lie  back 
ugaimtt  rlic  pillows.  In  this  rispect  bin  dyspna'a  cor rcj? ponded 
with  what  appear^  to  lie  a  ipiile  eonnnnn  experience — i.  e.,  the 
iullueneu  of  jwslurc  over  the  iiitcnuit^'  of  the  dyspnura  »nt' 
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change  of  position  in  evoking  &  paroxysm  of  respiratory  cJifEcuItj 
thnt  ift  very  like  an  aHllinmtic  attack.  The  eiihwquont  history  of 
tliis  case  itt  inttrcsl ing  and  instnielivo.  Having  reoeived  n  hopfr- 
)(WH  proKUuitis  from  Iujs  iticiiinil  uilviM-m,  In*  N^sorlcd  to  a  Cliriiitian 
Scien<-e  lienlnr.  Owing  to  a  coincident  cliange  in  direction  of 
pressiire,  hia  sufferings  abated  and  he  again  got  about,  the  im- 
pruvcniciit  lii'ing  iiltrilinlL-tl  tiy  hinisfilf  and  family  to  this  treat- 
nipnl.  AftiT  II  riMpiH'  from  siifft'ring  of  several  weeks,  his  former 
symptoms  recurred  with  ng^avated  intensity  and  shortly  tiiere- 
aflcr  till'  man  died. 

Dr.  (!orgu(<  miidL-  an  autopsy  and  disco vi-rvd  an  enormous  MC 
thill  }iad  not  imly  priHlncod  ]>ressuro  on  the  right  limj;  and  ant- 
rountling  structures,  but  had  caused  the  erosion  of  several  dorral 
vertebra'. 

Ditliculty  of  hreatliing  Is  very  opt  to  bo  accompanied  by  stridor, 
wliich  itmy  1h-  xo  intense  «»  to  lie  aiidiblo  at  a  diHtanoo  and  ocrAjiion 
pripiiviiiii'i'd  friTiiiiiis.  Tliiw  jlridnlona  respiration  is  duo  to  con- 
striflinn  I  if  I  III'  tnichra  or  of  a  brouchn:?  and  con«x]ucnt  inUirfcrcnre 
wiili  ibc  c\]iiiI(iion  »f  ninciiH  ucciiiinilutcd  behind  the  point  of  com- 
pruswion. 

Coti'jh  is  a  very  coniinon  symptom  in  cases  of  thoracic  taaat 
rysni,  hut  i^  viiriiibli'  in  both  frequency  ami  severity.  In  »omuc8eW 
it  ill  SQ  distrenaiiig  r»  to  ml)  the  patient  of  needful  rest,  and  wWn 
once  cxeitcd  is  s<i  prulnntred  ami  intraetable  as  to  neeo:<sitate  absio- 
Inte  repose  in  II  given  jmsilinn  iiiid  even  reipiire  tlio  irtti  use  of 
iniirphine.  WIicii  ilui-  Ut  pn-Hsiirc  ii|nin  ihi-  trachea,  a»  occurs  nwot 
frei|nently  in  east-w  of  jinenr\'9m  of  the  tranB\'erse  arch,  the  cou^ 
in  fijit  ri>  [i.is«i'ss  II  biir--ili  striiU-iil-  chnracter;  that  by  Wyllio  w 
likened  to  llie  ni>te  nf  n  gander,  and  lumce  is  know-n  as  the  ''goose 
enugh."  1"  simie  insfsnccs  it  may  lie  of  a  toneless,  miiflM  charac- 
ter, prrilmbly  in  ron^e(|iieni'e  uf  piiriilysis  of  a  vocal  chord.  The 
riniiie^  'if  cdii^li  lire  variniw.  ns  ( A )  vollex  irritation  from  preasuK 
on  the  vimns  or  reciiniiil  hiivnireal  nerve,  (B)  coniprOKsion  of 
trachea  or  bronclms,  ((')  direct  iinjiingement  on  the  lung  with  re- 
Kiiltiiig  leleiiiii'ii  iif  secretions  or  with  an  actively  ilestructivc 
process. 

Jirprelnraiinn  18  apt  to  be  nsisociated  with  cough,  and  may  coft- 
»ist  of  nnieiiji  luid  sicniin.  iiiiicn-pn*.  and  in  ease*  of  pulmonary  {  r 
grene,  of  offensive  material  characleristic  of  this  affection. 
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llwmoptysis  is  b^'  no  means  uiKnimmon  iu  cases  of  uortic  aneu- 
rvpini,  ill  wliicli  oVGtit  ilie  biwjd  may  come  from  granulations  aitu- 
aied  on  ibc  truflicul  niiifosu  I^O^Ier),  from  broiichiul  coiigcstion, 
or  from  destnirtion  of  a  lun^,  or  from  the  sac  itself,  what  ia  then 
kaon'n  as  weeping  uf  the  aiK-urysm.  SiK-h  Iia-moplyscs  may  oecup 
from  tiirii'  to  time  over  ii  |)ri)inii'r(;cl  pci'icid,  oven  for  inonilis, 

I  vividly  recall  the  instance  of  a  man  with  nnmistakalilc  aneu- 
rysm of  the  upper  portion  of  llic  descending  aorta,  whose  clinical 
pictitro  was  that  of  pliThiHi^.  Tito  tuni-nir  lll■(■n^.il.m■^l  di'strm'iive 
presBure  on  the  left  lung,  villi  pronounced  rinlncss,  hronehial  res- 
])iration,  ami  ii  mtiUitiidc  of  coarse  and  fine  bubbling  rales,  fre- 
qnent  harassing  congh,  and  enpir.iiis  |iuriilcnt  spntniii  which  was 
occiisionally  sircnkcd  with  blood.  In  another  case  of  anenry^ni 
Hiniitarly  ttiliiatcil,  jirc^siirc  was  chiefly  cxpricd  upon  tlic  left  bron- 
chus with  conscfincnt  dyspntra,  cough,  and  copious  rales  due  to 
rcti'tition,  since  llieri'  wiis  v^rv  little  cxpei'tiirntinii, 

DyKphtKjin  is  arii'iher  very  frcipiciil  snbjeclivc  symptom,  which 
is  occasioned  by  aneurysma  of  the  transverse  and  descending  por- 
tions of  ihc  arcli,  ur  when  u  sac  situated  on  the  descending  aorta 
exerts  pressure  upon  the  (csophiijrus.  The  patient  not  infrc(|ncntly 
speaks  of  the  inpcsia  seeming  tu  stick  at  a  certain  [mint  in  their 
passaj^  downward.  If  ilie  nm'»ry.'»m  is  sitniitod  low  down  near 
the  diaphragm  it  may  cause  ref;nrpit:itioii  of  ihe  food.  Digestive 
disorders,  properly  speaking,  do  not  Uwin  a  part  of  the  clinical 
history  of  thoracic  anfuryjtnis.  They  may  lie  present  nevertheless, 
and  are  tlien  the  result,  in  |iart  at  least,  of  the  stasis  within  the 
portal  system  imd  its  tributaries  occasioned  by  pri'^siirc  on  the 
groat  veins  in  tlic  tbor'ax. 

All  aneurysms  of  the  arch  do  not  occasion  appreciable  inter- 
ference with  Ibe  lln«'  nf  b1i<'<d  out  "f  ihe  veniins  system.  When, 
however,  an  aneurysm  attains  considerable  sij-e  it  can  scarcely  fail 
to  affect  circulation  by  mechanical  pressure.  One  or  both  of 
the  vena*  caxw  may  be  compressed,  and  to  such  a  degree  that  the 
circulation  can  only  be  enrrird  nii  liy  meant  of  colhitcnil  vessels, 

Such  a  eonditiim  i-  ndniirnbly  shown  in  Fig.  110,  which  is  taken 
from  a  photograph  kindly  furnished  me  by  l>r,  Emil  Beck.  This 
man,  aged  thirty-seven,  wns  first  seen  by  Dr.  TJci'k  in  OctoU^r  of 
IS.'Ol,  at  which  time  his  complaint  was  of  cough,  dyspmi-a  and  in- 
ability to  lie  down.     He  gave  n  history  of  syphilis  sixteen  years 
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Vtvj;  l'avj;. 


bi'forc,  for  wliicli  lie  riTcivc^I  vcrv  inadequate  trentnieni.  His  occu- 
pnti'jn  WHS  ttint  of  n  mefal-polislier,  which  necessilstea  the  putting 
forth  of  CDn^ick-rahlf  <troiigth   in   pressing  the  tnetal   against  • 
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politihing  wlici-I.     Ileic,  ilit-ii,  were  two  fiiclora  both  cipcraiivo  in 
the  etiology  of  aneurysm. 

Ilis  oue  itiiliul  symptom  of  brcntbli'SHnCiU)  on  t-xcrtion  devel- 
oped slowly,  mid  did  nax  iifcp^sitnlp  nlmndoiiineiit  of  work  mid  tho 
sport  of  playing  baseball  until  nearly  a  year  after  it  was  first 
noticed.  When  Dr.  Beck  exnniiiied  the  patient  there  was  a  per- 
ceptible fidiiess  of  the  nci-k  mid  bulging  in  the  nwrlic  urea.  ThU 
tiinioiir  pulsated  and  gwve  a  systwlic  bruit.  The  pulses  of  the  right 
half  of  the  neck  and  of  llie  corresiKiiiding  arm  were  distinctly 
uiialler  than  their  fellows  on  tite  left  side.  The  diaf^nosis  wiiti 
accordingly  macle  of  aneurysm  of  the  ascending  and  transverse 
aorta. 

Cyanosis  and  turgpseent  veins  were  marked,  lie  was  tlien  ad- 
vised to  enter  St.  .Iose]ib"^  Hospital,  in  the  service  of  Dr.  far! 
Beck,  fur  the  pnrpofic  of  Intaiiiii-nl.  Iti-sl  mid  iudide  of  ])otiish  did 
not  seem  to  ameliorate  liis  condition,  and  he  left  tlie  luis]iilnl. 

An  appravulion  of  syniptonis  and  evident  increase  in  the  size 
of  the  sac  k-il  the  piitii-nt  to  re-cnier,  in  .lanunry.  I!i02,  wlien  ho 
was  givf-n  hyiioih-rmic  injeetion^  of  gelatin  [2  per  cent  In  30 
eubicecntinielresof  norninl  bhIi  solution)  which  were  administered 
once  a  week,  snbsi'ciiieiilly  increiiwd  to  45  cubic  centimetres,  until 
he  Imd  reoeivml  ten  mi>-Ii  injefliuns  in  all. 

Under  this  treiitmenl  jires^iire  symptoms  nearly  disappeared, 
and  the  patient  felt  so  well  tliut  he  again  left  the  huHpitnl,  Through 
the  Courtesy  of  Dr.  K.  Biek,  I  had  the  opimrtiiriity  of  ■•xiiiiiiiiitig 
him  a  number  of  weeks  Inter.  The  distention  of  the  snp<'rficial 
veins  was  then  as  shown  in  Fig,  11*1,  while,  viewed  from  the  side, 
there  was  the  evideni  bulging  of  the  chest  shown  in  Fig.  111.  The 
arteries  of  the  ri^bt  iinn  ;ind  i-Nrn-^poTnliiig  half  of  the  neck  were 
manifestly  less  tilled  tbiin  iho.-o  on  the  opposite  side.  There  wan 
•  feeble  pnlsulion  in  the  prominent  urea,  ao<1  tracheal  tugging  could 
ho  plainly  felt. 

Perciif.^ion  elicited  an  area  of  flatness  having  a  semioircuUr 
outline  below  and  extending  from  beneath  the  middle  of  one  clavU 
ele  acrotui  the  up|H-r  eternal  ref;ion  to  about  the  aain«  diHtunco  on 
ihe  other  side.  This  area  \s  shown  by  a  shaded  a"  '  "'  "" 
Over  this  area  could  be  heurd  a  dull  ' 
systolic  bruit  and  succ4!edc!d  by  n  1i 

The  area  of  relative  cardtc  i 
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AsTinillK  <'|IK«T   Waui- 


and  from  its  ijosition  indicates  displacement  of  the  heart  down- 
ward and  to  the  left.  Tl^  soiinds  were  clear,  but  the  sortie  Siccood 
was  very  loud  and  metullic 
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The  liver,  &«  indicated  b^-  tlie  outline  at  the  bolloiii  of  tUe 

fifTiiiv,  wa-i  i^vi.lcntly  ciipiri:*.'!!  h--  wril  us  i>ri.liiiblv  Boiiiewliiil  ilc- 
|.r.>N!.(Ml,  lii'iiij;  imljjiiljle  and  liuviiig  uu  area  uf  greatly  increaspd 
flatnesa. 

Tlic  man  ndniiltril  linvinp  prcvionslv  luiticcd  some  diffioully  in 
swalliiwiiig.  llf  iiiiil  iiiii  cxjicriciiwd  piiiii  ti.  rinv  extent,  liiii  in 
the  last  tw.i  weeks  liini  k'jjiin  |.j  iinliee  .siinif  dull  |miii  in  [\w  front 
(■f  lite  chest  at  rij^Hit  of  the  stt-nuiin.  Tin's,  it  seemed  to  im-,  inrli- 
ealed  nu  inrrcase  of  pri-ssiirc 
n|mn  fhi>  pjirii'le*,  the  sat-  liiiv- 
ing  <'haiip;ed  its  dircciiun  of 
jrrowih,  and  hfiicL'  itn  jirossnre, 
ill  the  week:*  ful  lowing  hi* 
ahnndoiinicnt  of  the  i;i-hitiri 
injections.  It  may  he  staifil 
in  tiihiilion  ihiit  llie  niinirr  of 
this  cHsc  wiifi  coiilinned  bv  an 
X-ray  examinatinn. 

The  interferenep  with  ve- 
nom* cirnihition  in  lliesi-  eases 
may  not  only  U-  lifchin'd  by 
turf^cseenee  of  siipi'rlicial  ve-t- 
scis,  hut  hy  fii-itcnil  or  loi'id- 
ized  cpdeina.  Thus  the  neck 
itnd  upper  pxtreinilie«  niuy  be- 
come drnpsiea),  or  the  irdeina  may  lie  limite<l  to  one  arm  and 
n  portion  of  the  ihoraeie  ivall.  Iiieijuiility  of  the  piiUes  on 
rite  ivvci  sidett  In  very  coinnKm,  owing  t*i  partial  <th!iieraiio)i,  di,*- 
plaeemeni,  or  twi^tinj;  uf  llii'  irri'al  branehoii  piven  off  from  the 
arch.  Ili^pllll'^'lll(*llls  of  tlic  heart  oci'nr  ainl  the  fiirir'tion  of  the 
valvea,  e.-peeially  the  aortic,  is  (inile  likely  to  ho  seriously  inter- 
fered witli.  I*re*wire  effect'^  in  detail  will  he  eonsidered  in  eim- 
ncdion  with  the  tleseriptioti  of  anenrywins  in  the  various  si tiiatlniiEt. 

{1}  Aiieun/smx  of  llir  iinrrmlli"!  pnvUmi  nf  Ihr  arch. — These 
may  be  situated  clo^ie  to  llie  aorlie  riiiu  and  invnlvi-  the  Minuses  of 
Valsalva,  or  liny  iriay  spring  from  the  eonve.\  or  concave  surface. 
In  the  liriit  -itualion  tlicy  iire  ayX  to  hi-  miihII  and  to  escape  detec- 
tion, lirsi  declaring  ilnir  preneiieu  hy  rnplure  into  the  ]>erieiirdiuin 
and  death. 


hll-.    1  11;,  — *TIipK>    1)1  LKKH  AMI    \a'  I  11    '  K  T- 

MKK  i.v  ['a>k  i.r  Axti'KnH  <p,  T35). 
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If  ihe  sue  arises  from  llic  cotuox  unjHX-t,  it  is  likelv  to  attiiin 
grt-al  sixc  ftiiiJ  exert  very  obvious  pressure  effecta.  If  its  direction 
of  growth  is  forward  as  well  as  lateral,  it  prc>duc(>ii  a  pulsating 
tumour  in  llie  eecoud  uiid  third  iQter»p«oes  nt  the  riglit  of  tbe 
eternnin,  uiiil  iiul  iiifri'i|iiemly  leads  to  erosion  of  the  bonv  cove^ 
ing.  Aneurysms  in  this  situation  may  attain  tnily  enormous  di- 
nifiisionfi,  and  projpi.-ting  with  only  the  intcguincni  for  a  covering. 


Pina.  Ita,  IK.— Sliutri!!!,  EiTK]i>Ai.  Ti ni'i-H  IK  Cux  oT  Ao<mc  Anlf  k\  >h 

iinccvsitiili'  tlic  wrnriuji  nf  a  iiidal  sliieUI.  lest  the  tumour  he  accl- 
ilt'riliilly  stnii'k  !ind  eimneil  tn  Imr^t.  Fig*.  113-115  ahow  «n 
Biieni-ysm  in  ihU  lix-iition  which  had  an  estemal  diamelPr  of 
si'vci'ji]  iiii-lic-.  1  vivirljy  ri'eiill  iMinlhcr  insui  sent  to  nie  !>y  Dr.  G. 
Fi'Niils  I.yiUtoii.  wliii  pre-eiitcd  n  piilsiiting  prominence  which  OC- 
eii]iir'd  lUi-  entire  pra-cordiji,  extending  from  one  uipple  to  the 
01  her.  !ind  from  the  upper  luiriler  .if  the  second  rib  to  tho  inferior 
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exln-iiiity  of  tin-  sternum.  As  nearly  b»  coulii  be  derortnined  br 
mwisiiruriK-ni  witli  i-nlijters,  ilie  Iniiimir  projwttnl  4  iiicbes  ai  it* 
liigliest  jKiint  above  the  level  of  the  siirroiiiidiiig  client,  and  in 
ilijiiiicttT  wtis  7  X  H  iiicliM.  In  plnws  ihe  eiivelopiii^  sltin  wa*  f 
tliiii  mill  lihut  tliat  it  steeiued  on  the  \'ergo  of  rupture,  ami  mmk' 
nip  actually  shudder  to  touch  it  I  dartil  not  place  a  stetho^M>t|ie 
iilioii  it  Hniily  vii<>n)fli  !•<  auscultate  witli  accuracy,  Ijut  so  far  a« 
(■'■iilil  Iw  n^ciTiaincd  iIip  'lull,  distant  eoiind*  wen'  not  accoin|Niii)nI 
liv  umnmiii-.  WIktc  tin-  luiirt  \\n»  I  cmild  not  deteruiino.  How 
till*  nittii  liBil  iK'pn  able  to  thread  his  way  through  our  crowded 
sirr-fi^  wiilmut  rocoiviiiK  a  fjitiil  Wow  i»i  ihi-i  ihin-WHlled  sac  I  do 
iiDt  kiiuw.  He  WHS  tulvist-d  di  |iri>tect  it  by  wt-aring  strapped  to 
Iiis  (.'hpst  a  framework  or  pape  of  woven  wire.  He  waa  seen  hy  me 
Init  twicT,  mid  it  is  jinilmble  that  death  from  external  rupture  took 
jiliii'c  not  Ifing  thcifiiftor. 

At]i-iiry-tii«  ill  tlii^  i^ttiiation  may  encroach  upon  tlio  pleural 
cnvity  mid  liing,  as  witness  an  instance  *een  in  the  Cook  County 
Piiiir-ll.iii-ie  ill  wliii'li  ilie  lU'crojKv  revealed  a  sae  of  enormous  *i]te 
iliiit  iii-iirly  lllli'd  tIic-  piirirc  right  half  uf  the  thorax  and  hjid  caused 
.■.illii|i.-ie  iif  the  Iniip.  the  enme  as  would  «  meswive  pleuritic  exudate. 
The  Tilde  was  iin'iioiiles)?  and  moderately  enlarged  during  life,  flat 
imd  iitfi'iiM'ly  i-i-iistiiij:  on  jtercn^sioii,  with  complete  nbsenc«>  of 
eardim'  imu-s  and  iminnnrs,  Brent h-i!oiinds  were  heard  feebly  at 
the  Miinnriit  of  the  elii-T.!  behind,  elose  to  the  spinal  eoluinn,  all  of 
mIiI.'Ii  liintiiii:-!,  riei'lu-r  "iili  distention  of  the  snperfieinl  veins, 
were  tii-M  to  iiidicale  iire>>iirc  hy  «  »olid  tuinoiir  rather  than  aneu> 
ry--iiii. 

Aneurysms  uf  the  convex  portion  of  the  ascending  aortu  are 
liUely  I"  iiiipiiijzc  iip-'ii  ihe  superior  vena  cflvn  and  have  lieen 
kiiiiWli  tn  ni]iliire  iiiti>  this  vessel.  They  may  press  aLso  u]K>n  tllG 
rijrht  »nbchiviiin  vein  and  oeeasion  pa»;»tve  congestion  of  the  arm 
aii<!  iiilier  iniii-  drained  bv  ihi*  vein,  Tn  some  instances  the  rieht 
recurrent  hnyii^eiil  nerve  U  subjected  to  prci«nrc.  with  consequent 
paresis  of  the  right  voeal  cord.  The  heart  is  nl»o  likely  to  be 
crowded  downwnrd  rind  to  the  left,  while  the  aortic  ralvc  is  apt 
to  be  rendered  relatively  incompetent.  The  hypertrophy  of  the 
left  ventricle  in  sneh  eases  is  the  result  of  the  regurgitation  rather 
than  of  the  aneury.*!!!  per  se. 

Aneurysms  springing  from  the  concave  portion  of  the  ascend- 
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ing  sorta  inuv,  iii-L-ordiiig  to  Utilor,  ucriisiunnlly  give  ri«c  to  a 
Inim-iir  lU  ihi'  icfl  nf  flu-  .iff  I'liiiiii  iiml  llifii  m-Piisinn  great  displaoe- 
liK'iit  111'  llie  lii'iirl.  Tlierc  is  ill  tliL'  |irt'sfiit  liiiiL-  in  Wiin!  lU  of 
Cook  (-"oiuiti,-  Hii9>{)itul  II  iiittii  who  prcseiils  !*iic'h  a  tiiniinir.  Ii  lies 
in  the  siliiatidn  iioniLally  (iirii|)i(.'«l  bv  the  limlv  -if  tlic  liearl — i,  e., 
ln'twi'i-ii  lliu  Bit'oinl  iiiul  sixlli  ftj)*!!!!  i.'iirlilii!fi.-s.  tin-  k'I't  biirdi-r  of 
llic  j>n'i-iiiini,  and  1  im-Ii  oul^iiin  nf  niiiiiiillnrv  lim' — haa  a  sUiwly 
Iioaviiig  exiiaiiwiie  pulsation  ant!  pive<  forth  a  ilislinct,  hni^li  dfnilde 
limit  tliul  liiis  n-|i1ii('''i1  iIk'  in'riiiiil  i-iinlun'  Miniuls.  Tin'  liciirl,  ns 
shown  by  pen'iinsiim  aii<l  ihf  lui-iitii-ii  i>t'  wlial  apiK-ars  in  hi?  ilio 
apt'x-bent  in  the  sevi-nlli  iiilLTspnfo  niiJuNillary  lino,  is  preiitly 
tliri placed  (lowEiwaril  ami  In  tIil'  li-ft.  lir«  t-mcs  nvf  rallior  fi-i-hly 
aiulihh-  in  this  sitnfiiiou  and  arc  accnuipatiicd  hy  ihe  same  tu-aiid- 
fri)  itinrniiir,  lhiiiit;h  li-*s  c|i-itiTiclly  than  on  ihc  bmly  of  tho  lunimn:. 
VaHCiiiar  signs  of  aurlic  rcgiirfrilatioii  are  prcsetit,  and  there  is  an 
iitdt'tiiiili.'  Inii'hral  Inp.  Then.'  nro  nn  ■i'lns  nf  prrssiiro  on  the  k-ft 
rccnrrciit  hirynjji'iil  niTU",  ami  [ n'r.-sr'n ri'  ctFci'i*  uii  vi/iii»  an*  iint 
present.  Wiihont  wishinp  to  afhnii  that  thia  sac  arises  from  the 
diiii'Hvc  aspect  of  ihiL-  iisivinliiif;  imrla,  I  yet  iiiclint-  to  the  npitiinii 
that  Mieh  is  the  liM'alinii,  sinec  iIil;  iin-iiiiipcleiict:'  of  the  aoi'fie  valve 
is  not  so  likely  in  eases  nf  aneurysm  di-veli)ped  from  ihc  descending 
jHirtion  of  iIr-  arc-li,  iind  wore  the  transverse  areh  the  portion 
affected,  tin-  iniu'Oir  wmilil  he  lively  in  hnve  a  iliffen-iit  loeaiion. 
This  patient  has  hecii  an  iniiiuto  of  the  Im-pitnl  at  various  times 
for  rho  pajit  four  yx-an.  Occftsional  dull  pain  over  the  «'at  of  llic 
growth  and  ilyspnipa  of  effort  are  the  only  synipfonia  of  which  he 
coinpluini'. 

(2)  Aitfiuri/siiif!  'if  llir  lritiinrfii:*e  nrrh,  in  lln-  sanio  manner  as 
those  jnsi  considered,  produce  a  variety  of  effects  according  to  their 
size  and  ilireelion  of  ^;rn\vlli.  Thcv  nio*t  friipiciiily  develo|i  in  n 
backward  direction,  and  then,  H'hen  even  of  small  size,  occasion 
pronouneeil  symptoms  in  con  sei  pic  nee  of  [ircs^'nro  on  the  trnchta 
and  rp-sophagiis,  interfering  with  res|)iration  and  deglutition. 
Paroxysmal  conph  i^*  a  very  coniiiioi)  >yTiiptoiii  aii<l  inspiratinn  ii 
attviuled  with  ntridor. 

Gronlh  of  the  sae  forward  prmliice*  a  timmnr  at  Ihc  upper  purl 
of  the  sternuni  mid  to  the  risrhl,  witli  absorpiion  of  rlie  liony  srnu*- 
nires.  The  luniour  may  occasionally  present  at  the  left  of  the 
breastbone,  but  does  so  so  much  less  commonly  than  at  the  right  of 
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tlie  nK-dinn  line  tbat,  according  to  Osier,  0.  A.  Browne  found  It  tnit 
4  limes  out  of  '65  cases  of  aucur\-«ni  of  the  truiMverse  arch.  Tbeae 
tumours  Boiiiotimcs  rencli  ennrinous  »ize  and  fill  up  the  superior 
medifl^tiiinni  so  that  thev  spread  out  luto  botb  pletiml  cavitii^*. 

Pressure  of  iIk-so  aiR-iir,v«iii^  ii  exerted  on  th«  left  recurrenl 
laryngeal  nerve  aud  left  bronelnis,  producing  such  oharactorietic 
phenrmiena  tlint  these  cases  have  beeu  de^fribod  by  Dioulafoj  U 
Aneurysms  of  the  Kecurreiit  Tyjie.  In  tliii*  cla*«  of  caae^  symp- 
toniB  vary  according  to  whether  the  nerve  is  paralyzed  or  merely 
irritatt'il  hy  pressure  of  the  growth.  Pnralyiiis  of  the  recuircal 
iiervp  is  sliiiwn  hy  paralysis  of  the  corresponding  voe«l  cord,  wbicb, 
cxauiiued  hiryugosfopicully,  is  seeu  in  n  *tnie  of  csduverie  rigidity. 

When  the  nerve  ia  uierely  irritated  laryngeal  s|)iu«m  19  eroked, 
shown  by  parnsvsmal  dyspntea,  lastini;  from  «  few  minutes  to  sef- 
enil  h"itrs,  mill  cinising  vory  grent  distress.  Thert-  is  aliio  apt  to 
be  painful  deglutition,  and  there  may  be  attacks  of  angina  pectoris 
fn>m  pre^.^uro  un  the  cardiac  branches  of  the  pccurrent  (Preble). 
I'iiiii  in  -iwallowiiijr  h  due  In  sp»^ui  of  the  niuselea  of  deglutition 
in  the  ^diaryiix  and  gullet.  Variations  in  the  quality  and  ]»wer 
of  the  \'oioe  ui"c  observed  in  these  cases,  and  the  left  vocal  con! 
may  hi-  pnnily/cl  f.ir  ii  truTisIeut  jii-riod. 

.\1  r.  M..  a  sdiix'l-tun'Iier,  aged  thirty-two.  was  referral  to  inc  by 
Dr.  Rnyni'd  Ilnhues  because  of  pamxysms  of  dyspntpa  thai  were 
tliouirlit  hy  the  piilient  to  be  allneks  of  asthma.  The  history  wb*. 
tliJii  ii  yenr  ciirliiT  lie  had.  one  evoninj;.  without  previous  warning, 
been  seiKed  willi  a  lit  of  eoufrliirii:;  that  was  immediately  sueceetled 
by  dillii'iilty  of  hrctitliiug  lusting  the  greater  part'of  an  hour.  As 
]w  liiid  lii'i'ixiif  I'liillei!  till'  iiijiJit  1)i-fnre  on  the  deck  of  n  steamboat, 
he  li:id  iittriiiiiteti  his  attack  To  having  taken  cold  and  thought  oi> 
more  abnul  it. 

That  wii-i  not  hi;'  last  attack,  liowever.  but  during  tlio  ne.xt  few 
ni'Uilli*  he  <-X)'ericiieed  severiil  rceiirrenees.    During  the  six  monlliS 
hist   past   ills  attacks   had   iiicren^ed   in   freipieucy  and   iiitensilr. 
They  ciunc  on  at  any  finto,  hut  more  often  in  the  early  morning. 
waking  Iiiiii  out  nf  --lc'('|i.  ninl  hi^tinir  fmui  twenty  minutes  to      If 
an  Innir.     They  were  accompanied  by  loud  wheezing  in  t 
or  up|ier  ]inr[  of  the  che!»(  and  cave  hitn  the  iwnsatii 
stranpled.    'When  the  attiiek*  subsided  he  felt  as  well 
other  rcpecl*  he  felt  in  irood  henlili. 


ASKtlUYSM  OK  TUK  TIIORACIf  AOIITA  795 

It  W88  apparent  llnit  iliia  was  mil  the  clinical  liistory  of  bron- 
chinl  Hr'tliiun,  but  was  bighly  siiggostivc  of  noiiie  organic  iliscace, 
e9])rL-iaIlv  iif  iiitcriiiilipiit  prfs>*iii'c  I  rbcrpfurc-  inqiiireil  cnncern- 
wg  *_v|ihilitit'  infftrtioii  iinil  Ipurnctl  llmt  lir  bsul  biiil  ii  diant-re 
twelve  yoiir-i  ill-foil'.  Tliis  fad  in  onnni-iTion  willi  bi:-  «viii|)ti>iris 
suggested  thoracic  aneurvsm  as  the  possible  cause  of  pressure  on 
tlip  rfonrreiit  liiryiifrt'iil.  aii'l  Icl  lo  niiniiti-  iniinirv  ri:j;iiriliiii;  pnin 
anil  t'dUKb.  With  exccpriim  of  u  iritliiii;  drv  ooiijili  I"  which  lie 
paid  no  attention,  he  declared  he  was  free  from  all  svniptoms  ex- 
ei-pl  till-  sjiasTiKulii'  dvsiHui-ti  alri-adv  dc-«i.TilM'i!. 

The  resiilta  of  exaniinntiou  niav  lie  brii-lly  .*rnleil  nn  follows: 
The  li'ft  radial  and  I'arnlid  |iiil-e>i  sc-cnicd  nol  quite  si.<  full  and 
stronj;  us  the  riirlit.  liul  tin-  iliffervnee  was  so  ii'iHinf;  ihat  I  liC'tl- 
tated  lo  acereiiit  my  .tt-nMes  lest  I  niiglil  he  deceived  iiV  my  sus- 
]iicion  of  aneurysm  itili*  reenpiii^^in.E  an  a^yumu'lry  ihat  did  not 
aetnally  oxliit.  Likewise  I  was  not  able  to  piwilively  identify  any 
abnormal  finding  in  the  investigation  of  lite  heart  and  cervical 
vfsnels.  bnt  I  ihotijrlit  I  reeofinised  a  sliirlit  differeni'f  in  the  in- 
tensity of  the  (•(■(■iirid  tiioi'  nil  liu-  twn  ^idfs  of  llie  ni-ek.  llmt  idiove 
the  left  clavicle  being  aomewbat  louder  and  more  riiij^ing  than  at 
tbe  riplit.  There  Wii-i  certainly  iin  nhni-riiiiil  luiUation  or  ineqiinl- 
ily  in  the  vessels  t<i  tin-  ]iiil|iiiling  tiniier.  Tin-  ln'iirl  ii|>]peared  in 
its  normal  ])osition. 

Upon  examination  of  the  lungs,  howover.  certnin  ahnornudilie* 
were  at  onee  delected.  Over  tin-  n|i|"T  jmrtiim  of  tlie  chcsf  tbei-e 
wat  a  single  itispiral"ry  -ibiln-  wiih  ciu-h  net.  tbr  ri'ib-  *ceniiiij;  lo 
be  more  pronounced  i>ii  die  b-l'i.  lint  tin-  change  that  was  most 
noteworthy  was  dnIiKw  of  the  left  ajiex  nhnvf  ilir  cljivielc  and 
ill  the  first  interspace  close  tn  ijiie  left  edfji'  of  the  stcrniiin.  This 
inipainiient  of  resonance  wii*  iim  inlensc  and  yet  was  distinct. 
Over  this  area  the  breath-sounds  wvrp  obscured  by  ^nbcrcpilanl 
riileii.  After  several  fnrccd  iii-ipir:iir'>n-  the  diilness  lieenme  less 
pronounced  and  the  ri"dcs  [>;u'liull\  di-iippeared. 

These  lindingt>  convinced  uie  that  the  loss  of  resonance  was  iluc 
to  atelectasis,  and  that  frmn  (lie  lii^i.iry  of  ^]msmodie  dyspnma  the 
collapse  of  this  portion  of  tbc  U-fl  upper  lobe  was  probably  caused 
by  preiwiire.     Froin  the  history  nf  syphilio  '  "4 

from  the  absence  of  positive  signs  • 
appsratu*,  I  was  led  to  make  an 
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of  tlif  traui'vci^i-  iMirii'iii  of  ilio  arch  and  consequent  irriution  of 
ihc  Ipft  recurrent  laryiiBenl  nerve. 

l,ar.vii|;osc>o))k>  rxmiiinniiuii  vra»  n<>xt  iiimle,  uiul  a^ide  from 
flifrlit  coiijit'Bliim  of  ihe  left  arytenoid  carlilagi*  was  negative.  TV 
patient  v:ns  tlicn  subiiiilted  to  an  X-ray  exaniinatiuu  with  the  re- 
«iU  tliat  the  duorn^eopio  screen  T«veali-<1  u  piiUatittg  tnmonr  br- 
liinil  lite  left  f^]pe  of  the  »tcriiiiiii,  while  H  ^ki»f;raph  shownl  a 
iJi)>tiiK-l  thoiijsli  Hiiiill  shallow  in  the  ^ame  aitnation. 

The  diagnosis  wait  ilinei  continued  and  tb«  case  was  ahown  to  be 
one  of  tile  tyitc  jnst  deacrihcil.  It  u  intcrwiiiig,  fnrlhermon^,  id 
two  rpspeets:  first,  on  aoeount  of  the  early  ape  (thirty*two  year*) 
at  which  thoracic  anenrysni  has  ilevcio|><-il,  and  cooond,  I>e<»ti3e  it 
w;is  i!if  |)(-iiilinr  character  wf  the  dyspnteie  attacks  \ybich  6«g- 
gcHled  the  jicisr-iliility  nf  (he  disoapp. 

Tlic  ulliickji,  which  in  this  case  were  considered  asihmatk  by 
till-  piiticnl,  were  in  rciilily  due  to  lnrynj;eal  ^paiun ;  and  could  tlw- 
hirnys  liavc  been  inspected  dnring  an  attack,  the  arytenoid  carti- 
hiiii's  wmilil  proliiilik  Imvc  been  found  niiproximatetl  anil  the  Wt 
viK'al  <-"rii  oi-ciipyiTif.'  ilie  median  line.  As  a  matter  of  fact,  an  »»■ 
tempt  to  inspect  the  larynx  dnrin;;  a  f^pasni  was  iiiado^  bot  Um* 
attack  wa^  jiassiTic  "ff  ami  the  laryngoseopic  examination  was 
nc;:ntive. 

I(  is  fnrilii'i'  WMi-rhy  of  note,  that  paroxysmal  dysphagia  miii 
not  esiK-rienccd  ami  iJifit  pain  was  never  cumplnine<I  of  by  Ihis 
num.  Thi^  nccnvds  with  the  fact  that  dyspnoea  and  dysphagia  arc 
not  ncw-?iiri]y  associtileil  in  nil  cases. 

Prcwnii'  on  the  left  bronchns  is  another  effect  of  ancurrein^ 
of  the  tninsvci>c  iiri'b  of  ilie  type  now  considered.  If  the  liilie  it 
Imt  ^li^litly  con^tricti'.l.  the  Inn;:  Wconic*  retracted  only  ^utlicienllv 
ro  (Kcasion  immoliility  of  the  «iili?,  tympanitic  rei^mance  and  di- 
ininisbed  rcpirniiTy  sounds.  When  the  bronchns  is  greatlv  nar- 
rowed the  siile  liecomes  |icrci'ptilily  *niaib'r  than  its  fellow,  the 
]ic reus* ion  note  is  didl,  inid  resjjirarory  sonmU  ar«  aboUsbed. 
'I'liei'i-  [ii;i\  1"-  ri'ioitioii  i.f  ihc  wcrpt ions  with  i 
.-ind  hroiii'liiectii-U^syiupTouis  wliii'Ii,  in  the 
llohpital,  ;irt'  chiiniclerizcd  as  "  alien rysnial  pi 

Aneurysms  of  t!ii.-i  i)orfion  of  the  ardi  -"mi 
*«re  on  the  thoracic  dnet.  If  they  develop  ii 
to  involve  the  innoininnte  or  carotid  artery,! 
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to  "be  shon-n  by  u  I'vimnclry  or  tlelny  of  itie  piilsea  on  ihat  side. 
Pressure  on  the  ayi»patb«iic  is  anolbcr  manifestation  of  tumours 
iu  (bis  sitiintioi),  nn<)  is  ffhown  hv  diinintioii  nnti  immobilitv  of  tho 


pupil  when  the  neire  is  irritnt«d.  and  bv  contraction  when  the 
sympatbctic  is  parai\-2^.  Tracheal  tugging  is  another  result  of 
aneuryuu  of  the  trau^ver^e  arcli,  as  was  drst  shown  by  Oliver.    It 
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kiu.  tli 


itin->>ik  Ml'*   >■•  STcmLii   •»>*!■   IK   Fm.  lit.    Sasn  lirmati  «■  8.W. 


RlNlnl  iliiit  ii  Mniii'iir  I'f  tliH  )>t>riii>ii  of  tbr  tosscI  mar  pifM-nt  nt 
titr  lt-(i  t-f  llu-  tifrtiHiu  iS«iii$oui,  W«1abe).  Phthisical  evmpionu 
Ktv  ihr  roiill  ol  |>n>(»tm>  i>ii  \\w  left  luiip  or  broucbos,  dysphajiiiA  of 
(H<ni]<vv«>i(>M  i>f  ihv  iiulU'i,  iwiu  from  enwioii  of  th«  dorsal  vprtcbne 
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(ihirtl  to  sixth),  and  a  tumour  in  this  eittiHtlon  may  be  the  result 
of  huckwiinl  proMin'.  (.'<jiii[>rt':«si'.'ii  uf  the  iipiiiiil  oord  may  oo 
casioii  tiliaraclt-risiic  (■tTt-i-lh — f.  g.,  iiaraplcgia. 

(4)  Aneurysms  of  the  tlfsceiidimj  thoracic  aorta  are  usually 
locuied  low  down  near  tin-  diaphnigui  and  ]ii'inhii'i-  nftimtiitios  very 
ob!*i"iire!t.viri|)InniH.  In  au  iuntaucp  of  thtrkiiiJ  which  I  saw  with  Dr. 
Uayard  Hohni's,  and  whii'li  Wii«  not  recugiii-n-d  ni-  iincuryBiii,  iho 
only  coiuphtinl  wiis  liull  [laiii  vaguely  felt  in  lln?  lower  zone  of  the 
ihorax  and  upper  abdominal  region.  The  only  thing  iliitt  eonld 
be  discovertd  on  c.\jiniination  was  an  area  of  inipiiiri?d  rc-^onance 
•ad  feebk-  hronehu-vesiciilar  hre-arh-jiijund*  in  the  left  infruxcapu- 
lar  region,  close  to  the  spinal  column.  From  the  history  of  previous 
illness,  that  seemed  to  have  been  pleurltie.  and  from  the  physical 
tindingn.  this  area  was  crmiu-'m^lv  ilmnt^lit  !<•  iuclinite  old  adhc- 
siona.  The  autopsy,  months  subsequently,  revealed  a  sac  filled  with 
dense  eougula  premising  on  the  base  of  the  left  hmg  ju«t  above  the 
diaphrngin. 

Aneurysms  in  this  ailiiaiion  may,  as  previouBly  staled,  cause 
dysphagia  and  regiirpitatiim  of  solid  inpcsln,  but  they  rarely  oeeA- 
iion  roKpiraliiry  ririliarnissiiifni.  Afide  frmn  deepsi-uled  pain 
they  are  not  likely  to  pnidiirc  r-ulijeetive  symptoms,  ami  unless,  by 
reason  of  their  size,  they  pive  rise  to  lateral  dtilness  and  other 
signs  of  pressure  on  the  hinf.',  flicy  are  likely  to  e«'a|ie  reeojriiiridn. 

It  sliDuld  be  borne  in  niiml  thai  an  aneurysm  whieh  in  l!ie 
beginning  is  eonliiied  to  one  portion  of  tlie  areb  may  a*  lirrie  pro- 
gresses BO  increase  in  dinienKiniis  a«  to  eventnally  invade  other 
divi»ion9of  ibo  vessfl.  Thus,  a  sar  at  first  limited  to  the  transverse 
Mch  may  in  lime  spread  in  the  aseemjinf;  [wrtion,  or  one  in  lht« 
latter  situation  may  at  lenpih  involve  the  entire  arch ;  so  that  l«>th 
mbjective  and  objeetive  symptoms  are  very  liable  to  exhibit 
chanftes  erirri'»pondinii  (o  rhe  exren-'ion  of  the  anenry^tn. 

I  recall  the  ease  of  a  locomotive  engineer  who  was  for  many 
months  an  inmate  of  the  Took  County  Hospital  in  ivbora  snob  a 
chanfjc  look  pliiee.  Hi*  aiie'iryKm  at  first  prr-sinteil  in  sueh  «  situ- 
ation that  it  was  believed  to  implicate  the  deseemlin^  portion  of  the 
arch,  Ab  months  went  on,  however,  the  tumour  grew  enormously 
toward*  llie  from,  and  at  the  n(»cropsy  wn*  found  to  have  involved 
the  entire  arch,  which  had  consequently  lost  all  semblance  to  an 
arch,  being,  in  faet,  but  a  hu|!e  i^ac  from  heart  to  descending  aortfl. 
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Physical  Signs. — Inspection. — In  some  cases  tbia  19  whollv 
negative,  iiiinule  fcnitiiiv  failing;  to  (letpct  signs  of  pressure,  and 
the  gi-ueral  upjiearance  lieing  that  of  robust  health,  in  otbcr  in* 
stances,  on  the  ciuitrarv,  patients  look  cschcctic,  and  their  chests 
bfiiig  iu](Hiveri'4  luv^'rit  tiiiiiiiniakHble  fvidenoe  of  uiieur^'sm.  It 
ii  not  to  he  siijijKised  that  all  the  signs  are  present  tti  aitv  one  cue. 
( "dtiseijiipntly  tlie  following  are  the  jwints  to  be  carefuUv 
looki-d  for: 

(I)  C'ircnmscribed  bulging  of  the  chest-wall  in  the  following 
art'as:  (A)  At  the  right  of  the  glernum,  especially  in  the  second 
lunl  lliit'il  inlt-roislul  s]iiiees,  but  also  the  first,  and  including  th( 
stciiiiK-laviiiilrir  iirtittiliition ;  (H)  at  the  upper  end  of  the  steniuui, 
indiuling  lite  ri'jtions  sit  either  side  and  the  ffwsa  jiigularie;  (C) 
in  tlie  intercostal  spaees  at  left  of  the  breastbone,  from  clavicle 
to  foiirlli  rib;  (D^  in  the  k-fl  interscapular  region  below  the  level 
i>f  ilic  fiMirtli  dorsal  vertebra.  These  are  the  areas  in  which  iho- 
rac'ie  aneurysm  most  commonly  makes  its  ttpi)earancc. 

The  iiHefiiiiiieiii  gil  these  iioinl^  may  appear  smooth  and  shin- 
ing, llie  proiriimiii'i-  lielng  eliglil,  or  a  tnninnr  of  siieli  i«izc  may  pro- 
ject and  have  so  eroded  the  overlying  stnicturea  that  the  skin  is  of 
II  diirk  I'i'd  or  1>liii>li  Jiitc-,  nr  may  have  disappeared  in  i^pota,  leaving 
the  wall  of  the  aneurysm  visible. 

(ij  Higus  1)1'  interferenee  with  the  circulation:  (A)  risible 
cutaneous  capillaries  on  some  portion  of  the  chest,  as  over  the  area 
•  •f  biil'.niig:  (11)  ili-iended.  tortuous  veins  denoting  the  establish- 
iiiejii  of  eoll;iii-nd  eireiihitioii  in  consequence  of  pressure  on  Bome 
of  the  great  Interniil  veins,  as  superior  vena  cava,  one  of  the  in- 
miiTiimilcs  oi'  .■■nlii-liiviiui^:  ((')  localised  ledenia,  as  of  one  arm  and 
eorri'!^ ponding  half  of  tlic  neck,  or  ivhen  bilateral,  of  the  up]>er 
part  of  (lie  !>ody.  but  not  of  llie  lower  extremities.  WaUhc  speaks 
of  the  neck  being  in  some  instanced  so  distended  and  s]>ong;y  from 
eiipilliiry  liirc-ei-iiee  a-  to  lonk  "  like  a  collar  of  flesh." 

['■i)   I'liNiiiinn  ill  soiiip  aliiioniiHl  Hitualion — e.  g..  one  of  tfa« 
areas  in  whieli  Imlging  may  appear;  or  an  exaggen 
lion  in  H  normal  T-iiiuilion — e.g.,  of  the  cervical  a 
hirly  on  one  and  not  the  oilier  side  or  in  the  epiate 

[■!)   Di  jilocii  I  ion   of  the   rardiac   impidse,   in 
downward  and  to  the  left.     Tlif  organ  may,  be 
strongly  forward  against  the  anterior  chest-wal 
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(5)  Diminution  or  absence  of  reapiratory  movement  of  one 
half  of  the  thorax,  more  often  the  left,  with,  in  some  cases  of 
marked  bronchial  compression,  also  retraction  of  the  side.  This 
sign  in  conjunction  with  pressure-symptoms  is  highly  suggestive. 

(6)  Immobility  of  one  pupil,  which  may  be  larger  than  its 
fellow,  but  is  more  often  contracted. 

(7)  Sweating  of  the  head,  sometimes  unilateral,  and  by 
Walshe  said  to  be  very  profuse  in  some  instances.  This  is  another 
sign  of  pressure  on  the  sympathetic,  and  taken  in  conjunction  with 
other  pressure-symptoms  may  be  of  value,  but  foimd  alone  pos- 
sesses no  significance  as  respects  aortic  aneurysm. 

Palpation  is  of  value  chiefly  as  a  means  of  detecting  abnormal 
pulsation,  its  extent  and  character.  It  is  especially  likely  to  give 
information  when  employed  as  bimanual  palpation,  one  hand 
being  pressed  firmly  against  the  chest  in  front  and  the  other  behind. 
In  this  way,  deeply  situated  pulsation  may  sometimes  be  appre- 
ciated that  otherwise  would  escape  recognition.  If  a  bulging  area 
is  perceived  to  pulsate,  one  should  endeavour  to  feel  the  extent, 
force,  and  direction  of  the  pulsation.  If  the  tumour  is  due  to 
aneurysm,  it  is  likely  that  the  pulsation  includes  the  whole  area. 
If  this  is  forcible,  so  forcible  in  fact  as  to  equal  in  this  regard  the 
beat  of  the  heart,  it  is  highly  suggestive  of  aneurysm  (Balfour). 
Finally,  the  pulsation  of  aneurysm  may  be  slowly  heaving  and  is 
expansile,  and  when  by  palpation  this  character  can  bo  determined, 
there  is  no  doubt  of  the  nature  of  the  tumour.  Pulsation  imparted 
to  8  solid  tumour  by  a  vessel  beneath  is  a  simple  forward  thrust 
or  shock. 

In  some  eases  tlie  hand  laid  upon  n  tumour  due  to  aneurysm 
perceives  a  distinet  diastolic  shock  which  succeeds  the  systolic  im- 
pulse. This  is  very  characteristic,  being  due  to  elastic  recoil  in  the 
wall  of  the  aae.  In  some  instances  a  thrill  is  detected  in  the  bulg- 
ing area,  but  in  my  experience  is  not  at  all  common,  and  is  of  diag- 
nostic aid  only  in  connection  with  other  signs. 

Palpation  is  of  value  also  in  the  study  of  the  pulse  with  a  view 
to  ascertaining  whether  or  not  it  is  equal  and  synchronous  in  cor- 
responding arteries,  since  when  the  innominate  or  the  left  common 
carotid  and  subclavian  arteries  are  implicated,  sniallness  and  per- 
haps retardation  or  obliteration  of  the  pulse  in  the  arteries  of  the 
corresponding  half  of  the  neck  or  arm  are  likely  to  be  occasioned. 
61 
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Pulpation  U  of  value  also  in  ascertnining  d»plaoeni»nt  of  Uie  heart, 
en  well  as  hepatic  congeation  due  to  pressure. 

T1r>  fiiip'r  pressed  geiitly  into  tho  cpist^roal  notch  may 
Bometiitieet  delect,  pulsation  of  the  transverse  arch  of  sa  aboor 
mal  character,  or  a  thrill,  as  well  as  the  jogging  iiupuW  of 
anuurvsni. 

The  tracheal  tug  is  another  phenomenon  Homotimea  elicited  bj 
palpation.  It  i*  a  distinct  dowiiwnrd  pnll  of  the  trachea  caiLsed  hj 
the  impact  of  the  sac  agaioiit  the  nnndpipe  at  its  bifurcation  or 
agaiiiBt  a  main  bronchus,  and  ultlioiigh  feebly  present  in  some  other 
conditions — e.  g.,  free  aortic  regurgitation — is  never  so  marked  as 
in  aneurysm  of  the  transverse  arch.  To  elicit  tracheal  tugging  lb« 
oxaniincr  instructs  the  patient  to  raise  his  chiu  so  as  to  stronglj 
exieiiit  the  tieek.  \vhereii|iiiii  he  iiiserls  the  tips  of  his  forefinj;:erfi 
into  till'  niiti'h  hetween  llie  thyroid  and  cricoid  cartilages  and  pulls 
p-iitly  ijpwiird,  H  ihe  sign  suuglit  for  is  present,  the  trac)ie«  U 
fell  III  he  jirkeil  diatinotly  do\vn\¥ard  with  each  cardiac  systole. 
When  well  uiai'ked,  ihis  lug  cannot  be  miataken,  but  wheu  not  pro- 
nounced ennsiilenihle  enre  is  required  for  its  detection. 

Pfrctismioii  is  ii  viiliiiihle  means  of  diagnosis  in  cases  of  anett- 
rysui,  e«]ii'cially  when  ihere  is  no  visible  tumour.  Hcfore  the  sac 
lends  to  inx'tnisiini  of  ihc  chest-wall  it  may  occjision  retraction  of 
a  luu;;-l)iirder  or  more  or  less  collapse  of  a  lobe,  no  that  diiln««s  in 
one  rif  the  areas'  in  which  aueiirysm  is  usually  situated  may  be  de- 
tei'ieil  liy  firm  ]iereiissioii  iiitd  fomi  an  early  sign  of  sueJi  tumour. 
It  If  ecpeciiitly  inijTuitani  to  percuss  carefully  in  the  right  infracia- 
vicular  region  close  to  the  sternum,  since  loss  of  resonance  in  this 
loeiilhiii  i^i.  liiptlier  Willi  ^yniptoiiis  and  signs  of  pro*»iire,  strongly 
su^rpi -■'t ive  of  aneiiry.'iii.  Dulness  over  the  manubrium  is  not  so 
supifestive  ns  Ht  eilher  i<i(lc.  Percussion  is  necessary  al!W>  for  tbc 
ri>'-niiiiitiiin  of  pressure  effects  on  the  lungs  and  of  displacement  of 
the  heart, 

.-I  iiJifiiUalion. — Aneurysms  do  not  always  produce  aeoustio  phe- 
nomena, a  statement  which  applies  to  some  large 
tiru-i  thill  lire  deeply  situated.     A  pac  may  he  1 
anil  he  lliu^  In  all  iiiteiilt^  tind  purposes  the  same 
in  which  event  no  adventitious  sounds  are  gem 
rymri  remains  silent. 

Tn   umat    instances,   however,    aneurya 
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are  audible  over  the  sac  or  in  some  neigh- 
'  tu  wiiich  they  are  propagated. 
illlatory  phenomenon  pathognomonic  of  aneu- 
LiMttiJiii  are  more  suggestive  than  are  others.  The 
jiHy  licjird  over  one  of  the  groat  vessels  at  the  base 
iu  the  aortic  area  are  usually  altered  by  the  devel- 
niryimi.  Either  the  systolic  or  the  diastolic  may  he 
6.,  intensified,  iliminished,  or  impure, 
^(he  mofit  frequent  and  striking  change  is  a  loud  peoul- 
:  qunlity  of  the  second  tone  heard  over  the  growth  or  in 
he  cervical  arteries  but  not  the  others.  In  some  instances 
nwund  is  inipUFD  or  split,  in  others  it  is  clear  and  clanging, 
the  first  is  not  pure  or  has  becu  replaced  by  a  murmur  of 
quality.  In  other  cases  again  the  systolic  tone  is  pure  and 
(■wiT-iiatcd  and  the  diiirttolic  is  accompanied  or  obscured  by  a  dia- 
act  bruit,  while  in  still  othrrs  there  is  a  double  to-and-fro  murmur 
'  wide  propagation. 
Intensification  or  modilication  of  the  normal  vascular  sounds 
Oci'urring  in  immediate  proximity  to  the  heart — e.  g.,  in  the  aortic 
area,  are  not  so  suggestive  m  are  such  changes  in  regions  in  which 
ihey  do  not  normally  exist — e.  g.,  the  left  interscapular  region  or 
line  side  of  tla'  neck.  Another  very  valmible  auscultatory  sign  is 
the  propagation  of  the  heart-tones  to  a  much  greater  distance  than 
normal — e.g.,  to  the  outer  limit  of  an  infraclavicidar  region  or 
into  an  axilla,  the  lung  tissue  not  being  indurated.  This  condition 
is  essential,  for  solidification  of  hmg  from  tuberculosis  may  lead  to 
wide  transmission  of  the  cardiac  sounds  withcuit  aneurysm. 

We  do  not  yet  understand  the  conditions  which  determine 
changes  of  one  kind  and  another  in  the  tou<'s  heard  over  an  aneu- 
rysm. These  sounds  are  probably  not  generated  tie  novo  in  the  wall 
of  the  sac,  but  are  merely  conducted  thither  from  tlie  heart  and 
are  there  intensified,  reduplicated,  or  otherwise  modified  by  vibra- 
tions set  up  in  the  sac-wall  or  by  some  other  condition  that  escapes 
our  ken.  It  may  well  be  that  bruits  are  generated  in  some  cases  in 
the  sac  itself  in  consequence  of  the  blood-stream  swirling  into  or 
out  of  the  aac,  but  probably  the  murmur  is  due  in  other  instances 
to  atheromatous  roughening  of  the  aorta  between  the  heart  and  sac 
or  to  insufficiency  of  the  aortic  leaflets.  This  is  believed  to  be  the 
explanation  of  the  double  aortic  bruit  not  infrequently  heard  in 


8M  DISBASB8  OP  THR  HBAftT 

anearysin  of  the  nscending  portion  of  tlic  arch.  Tnde^t,  Oibtwn 
states  tliat  lie  (-an  rcciill  only  throe  ctMdf  in  l1i«  litcraturo  in  whicli 
fucli  a  (loul)k-  bruit  wiit*  fount]  witliout  aasocialed  iiicom|)et«M<«of 
the  aeniihinar  valves.  It  is  not  strange,  therefore,  that  all  po&sible 
combinations  of  tunett  and  inuntiur^  may  be  heard  in  cuscn  of  Intra- 
llioriieie  nortic  nneuryara. 

Drmnniond  has  called  attention  lo  the  fact  Iliat  tho  pnlsatitHi  of 
an  nneuryjiin  nisiy  he  coinnmnicnted  to  tho  Iraohea  nm)  manifrel^ 
by  rhylbinii-ul  interruption  of  the  expiratory  lunniiur.  Thid  ii 
pcTceivcd  by  plueing  the  stethoscope  upon  tho  maiinbrium  and  ai» 
ciiltiiling  wliilc  ihe  palient  exi)ires  slowly  through  only  one  nos- 
tril, thf  oihcv  being  eloged  by  his  Sngcr.  This  phenomenon  ia  not 
peculiar  to  uuenrysm,  being  perceived  in  healtJi,  but  is  more  pro- 
nonneed. 

In  some  cases  an  aneurysmal  bruit  may  be  plainly  heard  witen 
Ihe  Ir'U  "f  the  stetliriscniic  is  plawd  lietwecii  the  patient's  teeth,  his 
lipfl  Witi^  eloBed  abont  the  instrument.  Sansom  speaka  of  having 
lliiin  lii'cii  iibh*  111  detect  a  systolic  luurniur.  and  llr.  E.  J.  Abbott,  of 
S(.  I'uiil.  lias  uairated  to  nje  an  in^tanee  in  which  tho  detection  of 
#ueli  u  trachciil  ht'uit  was  the  only  evidence  of  aneuryaiit  tic  could 
discover.  In  Cook  County  Hospital  at  present  wTiting  is  a  m*ii 
wilh  iiiifiii'ysia  in  wlmin  Imth  a  systolic  niul  diiislolie  bruit  can  thi» 
hi-  loudly  lii-iinl.  Tliv  |ihcnoinenon  is  due  to  the  conduction  of  the 
inuvnmr  to  the  column  nf  uir  within  the  Irnehen.  This  aigii  may 
he  iif  dia^^ioirtic  viihie  in  eases  of  small  sacs  of  the  transverse  »reh 
wliifli  lire  tiiii  ili'eply  situated  lo  declare  their  presence  by  outward 
p  re  S.4 1  ire  effects. 

Diagnosis. — Fnder  some  cireiimstanees  the  diagnosis  of  aneu- 
rysm -li  The  llidvaeie  aorta  may  Iw  mnile  almost  at  n  glnnee,  by  the 
diseovery  of  iiii  eNlernal  luiTiour  displaying  the  expansile  pulsa- 
tion ami  other  characters  of  an  anenirysm.  There  arc  other  cases, 
nn  the  contrary,  in  which  (he  most  painstaking  examination  fails 
to  positively  estahli^b  ibe  iiiiture  of  the  malady.  Between  tb«« 
two  extremes  are  to  bo  found  cases  whieli,  although  obscure,  are  yet 
susceptible  of  elucidation  by  minute  investigation  and  by  ex- 
clusion. 

In  n  suspected  case  the  following  points  may  be  considered  of 
diagnostic  importance:  (1)  A  history  of  syphilis  years  before  or 
of  strain,  a»  by  occupation,  to  which  some  would  add  chronic  alco- 
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holic  excpsfl.  (2)  i\ge,  tLe  patient  being  at  or  after  the  middle 
period  of  life.  (3)  Tlip  nialo  scs,  since  men  nro  vnstly  more  liable 
111  lint'iir^'HUi.  (4)  S_)'ru[it<iiii!*  iiulinilivc  uf  iiitni thoracic  pressure; 
as,  (A)  intractable  pain  of  tlio  chavaetprs  previoiisW  descrilwd; 
(H)  dysprura,  cspccirilly  if  infliR-iiwd  by  iwsture;  (C)  cough  of 
a  brazen  clang,  alw)  evuked  iir  inlennilied  \>y  jmaliirc-;  (D)  dys- 
jihafpa  or  regurgitation  of  frwd,  These  four  symptoms,  if  all  pres- 
ent, form  a  very  strung  cliiiin  »jf  ovidence  in  favour  of  an  existing 
anenrysm. 

If  to  tlio  foregoing  liistory  and  s\Tnptoma  the  following  physi- 
cal signs  are  addeil,  rensonnldc  dotilit  can  scarcely  be  entertained: 
(5)  Bulging,  even  if  slight,  in  some  one  of  the  areas  in  wiiii'h 
aneurysm  is  likely  lo  be  present,  ((i)  Hulness  in  one  of  these 
areas  even  wilhout  perceptible  bulging.  (7)  Displacement  of  iho 
heart,  most  often  downward  and  to  the  left.  (S)  Some  of  the 
nuwultatory  pheiionienn  already  described,  especially  aharsli.  aurtic 
systolic  hriiil  wilb  a  ehiuging  siivind  sound.  If  .-ueh  second  loiic 
is  eplit  or  doubted  and  is  heard  most  plainly  or  solely  over  a  dull 
area  or  in  ihe  cervieiil  arteries,  espeeiaily  if  nu  on(-  sirh-  and  not  ou 
llic  other,  and  is  aeennipanieil  bv  a  diastolic  shock,  the  evidence, 
taken  in  connection  with  prcssu rc-ayraploms,  may  be  considered 
almost  conehisive. 

Aside  from  an  external  tuinnur  having  a  dislinelly  expansile 
pulsation  i»r  a  diasrulie  s^hwk.  tbL-n-  iriay  he  .-(aid  to  be  no  signs  so 
distinctive  as  to  he  pathognomonic.  Diagimsis  is  to  be  found  in 
the  asfiocialion  of  seveml  impiirtant  signs  rather  lluin  in  any  one 
alone.  Nevertheless  aitenlii'U  uia\  be  especially  directed  to  what 
Balfour  considers  very  tnistwortliy  evidence— namely,  a  pulsation 
ID  an  aneuryHTual  area  eipiaj  in  intensity  to  the  aiH-x-ln-at,  so  that 
there  may  he  said  to  be  two  areas  of  uiaximuin  impulse.  Kven 
tliis  is  not  absolute,  however;  for  a  kyphoscoliosis  has  been  known 
to  push  the  convex  portion  of  the  aortic  arch  so  slrongly  against 
the  anterior  chest-wall  at  right  of  the  sternum  as  to  simulate,  with 
respect  to  the  force  of  its  pulsati'm.  a  thoracic  aneurysm. 

TracbcBl  tiif^ing  is  a  very  strong  sign  of  nneurysm  of  the  trana- 
h,  especially  in  conjunction  with  other  signs;  but  as  it  may 
by  other  conditions,  it  is  not  infallihle. 

Oiaijnosin. — This  concerns  especially  the  three  fol- 
bich  lukcu  in  order  of  fretjucucy  and  iinj>ortanci} 
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are:  (1)  A  fiolid  intrathoracic  growth — 8.  g.,  carcinoma  and  the 
varieties  of  sarcoma;  (i)  UK-diuMtiiial  absce**;  (3)  pulsating  eta- 
pvcma  in  close  contiguity  to  lUe  base  of  the  heart. 

(1)  Mnli'jiinul  Tumour. — Thia  discuire  when  situated  williin 
the  thorax  occusiuun  synijituins  of  prcssun*  so  identical  in  some  re- 
t.\Kvls  with  those  of  aneurysm  that  they  cannot  be  distiufruisbed. 
The  chief  differential  points  are  to  be  fouud>  thorefore,  in  tlie  Lia- 
tory  ami  physical  sijnis-  As  it  rule,  the  history  is  of  more  rapid 
gruwlh  tlitiii  ill  iiiieiirysm,  accompanied  by  more  pronountNxl  eiiu- 
ciatinn  and  lose  of  strengtli.  In  thi;  physical  signs  ih©  main  dif- 
fcrciKTs  arc  found  in  the  (■hunictiT  of  pulsation,  when  auch  exists, 
iiiul  io  tilt-  juisfiiltatory  plienoiiicna. 

A  solid  tumour  occasions  pulsation  which  is  not  expansile,  but 
is  u  forward  iitipulso,  owing  to  the  circumstance  that  the  j^rowtli 
iisclf  il.M's  not  piil.-ialo,  Ijiit  roceivcs  an  inipnlst;  imparled  to  it  by 
the  iii'iia  or  some  oiIrt  iirKTV  or  by  llic  heart  against  which  (lie 
tumour  lies.  More  eoiiinionly,  however,  such  a  mass  |xwaes8e«  no 
impulse.  It  must  m^il  Ih?  furyotlen,  on  the  other  hand,  that  when 
a  sac  ir^  tilleil  with  dense  eoii^uhi,  it  is  practieally  also  a  solid 
tiuiiunr.  anil  lictiet-  un<ler  sueh  enudilinns  may  be  also  incapable  of 
produeing  any  perceptible  pulsation.  I  recall  such  an  instance  in 
(link  (.'niiiiry  Miispiial.  .V  liirjre,  tleiisc,  intensely  resisting,  non- 
puUiitiiig  luiiiunr  juntrudid  eliw  (o  the  sternum  in  the  right  infra- 
clavieiilnr  region.  It  was,  moreover,  perfectly  silent,  and  very 
iialiinilly  wa.-i  for  a  Iniif:  lime  mistaken  for  n  malignant  yrowtlt 
Only  afier  ilic  lapBC  of  lime  had  somewhat  altered  the  size  of  the 
sue  iiiid  peniiilted  viiscnhir  sounds  to  be  generated  waa  a  correct 
dia>:ni.)sis  possible. 

As  i'e;;ards  the  soiiml*  aiidiblo  over  a  BoHd  tumour,  it  may  bo 
stilted  tluii  when  mu'Ii  are  preseiit  they  are  usually  clear  and  un- 
changed. Ii  is  poirisibte,  howe\'er,  for  the  cardiac  or  vn«cular  sonnds 
to  1h!  modilied  in  eouseipienee  of  pressure  by  the  growth.  Under 
such  rireumstiinees  bnnls  may  be  generated  or  the  second  sound 
may  take  on  a  riiipiuK  intcnsitication.  It  is  not 
elnnging  as  is  someiiines  the  case  m  aneurysm. 
luour  of  till'  uicdiastiinnii  wliifh.  from  its  sitt 
area  of  diilne_-s,  simulates  aneurysm  of  the  tri 
not  occasion  a  tradicul  tug.  Neither  is  such  i. 
situated  in  the  area  at  right  of  sternum,  an 
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aneurysm  of  the  ascendiBg  aorta,  likely  to  lead  to  signs  of  insuf- 
ficiency of  the  semilunar  valves.  It  does  not  change  its  direction 
of  growth  and  cause  sudden  modifications  of  symptoms,  nor  is  it 
apt  to  create  asymmetry  of  the  pulses.  Finally,  in  cases  of  malig- 
nant growths  there  may  be  history  or  symptoms  of  an  ante- 
cedent tumour  elsewhere,  or  there  may  be  induration  of  some  of  the 
lymph-nodes  in  axilla  or  neck  which  may  aid  in  the  correct  inter- 
pretation of  the  case. 

(2)  Mediastinal  Abscess. — In  this  infrequent  affection  there 
is  history  of  more  sudden  invasion,  and  pain  is  an  early  symptom, 
even  before  pressure  has  become  sufficient  to  occasion  dyspncea. 
Fever  is  likely  to  be  present,  and  is  an  early  symptom,  whereas 
when  it  exists  in  aneurysm  it  is  apt  to  be  late,  after  the  sac  has 
begun  to  exert  pressure  on  the  bronchus  or  hmg  with  phthisical 
symptoms.  In  abscess,  moreover,  there  is  not  likely  to  be  the 
change  in  the  vascular  sounds  or  the  production  of  new  ones  as 
occurs  in  aneurysm.  The  disease  may  arise  at  any  age  and  in 
either  sex,  showing  no  predilection  for  the  male  sex. 

(3)  Pulsating  empyema  may  simulate  an  aneurysm  when  an 
empyema  necessitatis  forms  in  close  proximity  to  tlie  base  of  the 
heart.  It  is,  however,  exceedingly  rare,  and  may  occur  in  children 
as  well  as  in  adults.  The  history  and  examination  of  the  lungs 
ought  to  clear  up  the  nature  of  the  case.  Should  a  circumscribed 
empyema  in  immediate  contiguity  to  the  heart  display  bulging 
and  pulsation  as  well  as  dulness,  it  may  occasion  considerable 
difficulty  of  correct  diagnosis,  but  ought  at  length  to  be  diagnosed 
by  exclusion,  if  not  by  history  and  physical  signs  indicative  of  its 
real  nature. 

Other  diseases  producing  signs  in  the  aortic  area — i.  e.,  dila- 
tation of  the  ascending  arch  associated  with  aortic  regurgitation, 
stenosis  of  the  aortic  ostium,  and  sclerosis  of  the  ascending  arch — 
may  and  have  been  mistaken  for  aneurysm.  In  the  case  of  the 
first  mentioned  a  positive  differential  diagnosis  is  sometimes  ex- 
tremely difficult,  when  the  regurgitation  occurs  in  tlie  male  past 
middle  age,  but  as  a  rule  pressure-effects  are  absent.  Thrill  and 
systolic  murmur  may  in  cases  of  stenosis  give  rise  to  suspicion  of 
aneurysm,  but  error  may  ordinarily  be  avoided  by  study  of  the 
history,  age,  the  second  sound,  the  position  and  size  of  the  heart, 
and  the  characters  of  the  pulse.     Sclerosis  of  the  aorta  may  occa- 
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Bion  »  svstolic  bruit  aurl  ringing  second  sound  very  suggestive  of 
anpiirysni,  but  does  nol  occasion  pressure-effects  noled  hi  aneuryam, 
In  till  tbese  tliree  affections  tlie  subse<|ucnl:  progress  will  probably 
clear  up  tlio  cane, 

I'ulnionary  tuberculosis,  fibrosis  and  retraction  of  the  lung  and 
thrcililiing  of  tbe  aorta  sometimes  observed  in  neurotic  flubjecta 
ought  not  to  occasion  material  difficulty  if  due  attention  ie  paid 
to  the  history,  syniplouis,  nmi  clinii'iil  tiudings. 

Formerly  the  sphygmograpb  used  to  be  depended  on  to  aid  in 
tbo  detection  of  thoracic  aneurysm,  and  may  in  favourable  case^ 
afford  ri'liiiblr-  infnrNiiilinn,  by  funiisbiiig  a  tracing  of  one  or  both 
radiats  in  which  ihc  usual  ebaractcra  arc  wholly  wanting,  but  in 
many  instances  it  fails  to  record  positive  evidence. 

Nowadays  we  are  iicciialomcd  to  resort  to  the  X-ray  in  all 
doubtful  or  suspected  cases.  The  reader  i*  referred  for  details  to 
llie  ajipmprinte  article  in  the  Appimdix. 

Prognosis  may  he  said  to  be  extremely  unfavourable,  for 
ii!lhiiiif;li  spontaneous  cure  through  obliteration  of  a  small  sac  or 
one  with  a  narrow  ]icdic'lc  someliiML'S  lakes  phicc,  it  ia  unlikely  for 
Rich  111  hii])pcn.  Fui'lherniore,  the  results  of  medical  or  surgical 
Iroaluicnt  arc  nol  encouraging.  TIic  prugrcas  of  the  disease  Is  not 
of  a  necessity  ?Iem!ily  downwanl.  altlinugli  such  is  apt  to  be  the 
rule.  Remissions  nuiyoccur  both  in  the  gravity  of  subjective 
symptoms  and  growth  of  tlie  sae. 

Thoracic  lincurysni  may  run  a  comparatively  rapid  course,  par- 
ticularly if  the  sac  develops  externally  am!  ruptures,  but  the  dis- 
ease nuiy  persist  foryoars,  depending  of  course  upon  the  size,  direc- 
tion of  growlli,  and  physical  condilions  of  the  sac.  Ten  years  may 
he  said  lo  he  a  long  period  of  time  for  the  conlinuance  of  thoracic 
aiiciirysiu,  and  yet  tliis  limit  has  lici-n  reached  and  even  surpassed. 
Finally,  the  outlook  is  influonccd  largely  by  the  habits,  general 
stains,  and  envinmmcui  of  ihc  individual,  the  same  as  in  any  other 
form  iif  cardiiir-  or  vancuhir  diJ-eoi^e. 

Modes  and  Causes  of  Death.— The  fatal  teruiinntion  may 
be  said  to  occur  either  from  rupture  or  the  direct  or  indirect  offecta 
of  jircssiire.  Peath  from  niplnri'  is  rml  Ihc  most  frc(]uent  mode  of 
terniinatiun,  as  shown  by  Hare's  and  Holder's  figures,  previously 
quoted,  nccordiiig  to  which  it  was  Ibe  cause  of  death  in  2S9  out  of 
053  cases.     Rupture  may  take  place  externally  or  into  any  one  of 
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lh<?  conlipioiis  striiotiircs,  pcricnrdimn,  Iiearl,  iiloural  cavity, 
brunchu)^  IracLea,  n-sophapiis,  vena  cava,  i>uiuK'iiary  iirtLTV.  In 
sucb  an  event  death  niu_v  be  iintiiudiiitv  or  prutrnctet]  over  a  period 
uf  Itoiin. 

More  commonly,  life  is  toriuiiiatcd  in  ronscqiionoi.'  of  iiicohani- 
ml  iiit(Tft.-ri*tH'c  with  rrriitirafiuii  nr  flri-iiliLlimi  and  (■iinliiie  inade- 
quacy, or  the  patient  siiecnmhs  to  "  aneurysmal  phthisis  "  or  gen- 
eral cxhatiHtion  and  cachexia.  I'ikUt  snch  circuiiislaiicc*  llic  end 
may  cotne  slowly  or  siidilenly  al'rcr  wci-k^  of  sluwly  pmjiivssinf:  loss 
of  strength.  The  la§t  hours  are  in  many  cases  fraught  with  ex- 
trcnio  suffering  pind  death  i«  liailcd  a*  a  hicsscd  deliverer. 

Treatment. — The  net  iiifrci|ui'iit  pnAr-iiiortein  discovery  of 
the  sjMtntancous  cure  of  lliorm-ic  anciiry-ni  l>y  i.-oiiyultition  of  the 
bloud  within  the  sua  Um  furiiisht-d  the  hint  upon  wliich  all  thera- 
peutic nicasnrc.i  are  based  tbiii  aim  at  iinylliing  more  Ibiiii  jiiilliii- 
tion  of  symploniB.  The  iieei>tii|dii-lilueiil  <if  lliis  objeel  |)resupposps 
certain  favouring  eomlilicuis  in  rhe  »ae  itself.  In  the  lirst  place 
the  aneurysm  must  Ije  of  the  sjicciilar  variety,  ami  in  tlie  second  it 
must  conuuunicalc  with  the  aorta  by  a  narnnv  opi'iiing.  Oiven 
lhe»c  esaentiuls,  it  is  possjbk-  for  clotting  within  the  sac  to  take 
placa 

If  thoae  conditions  are  not  present,  there  is  little  or  no  prospect 
of  cure,  and  niediciil  sUill  i*  pnwerless  to  do  nmrc  than  mitigate 
Buffering  nr  furnish  luiviic,  whiih  if  curried  our  imiy  reiard  prio- 
ress. In  the  majority  of  cases,  unfortunately,  we  arc  ciiuii)elled  to 
content  ourselvc*  with  palliative  ineusurcif  and  watching  the  course 
of  the  disease. 

Our  aim  should  be.  how<>vor,  tn  effect  a  cure  in  every  case  in 
which  there  seems  to  be  iiueh  a  pos.iihility.  Conwipienlly,  the  first 
nica^iire  to  li<'  advi^^ed  is  ri-sl  i  n  Ihr  imnnhttif  i>finiliiiii.  The  ulijt-et 
of  this  plan  i>f  maiiiigenietil  is  tlie  rediieriim  in  the  nundier  and  force 
of  cardiac  contractions  thai  thereby  the  liow  of  bluod  williJn  llio 
aneurysm  may  be  less  itwift.  Kver  :<iiiee  iis  inlroduetiim  by  Val- 
salva the  value  and  impcirtiinee  of  ihis  measure  has  been  recognised. 
To  bo  effective  the  rest  must  be  uhrolute  and  must  include  rest  of 
mind  as  well  as  of  body.  Whatever  excites  the  heart  to  more  rapid 
and  powerful  systoles  must  Iw  av"idc<l,  and  to  attain  as  complete 
real  us  is  necessary,  rhe  paiit-nl  ^li^uld  be  clearly  instructed  con- 
cerning its  advantages  and  necessity. 
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It  is  also  iiJvinntilt;  llint.  arterisl  tpustoii  bo  redncpd  and  the  vol- 
uriKi  of  llip  liliiinl  iliiuinishrd.  To  ihia  end  the  diet  muat  be  re- 
fltrieted,  as  was  rt'ft)iiiin(;iidt'd  b_v  Tufiii-ll,  of  Diiltliii.  Hi*  dietary 
was  cxtrfiiicly  rigiil,  eoiisialing  as  it  did  of  2  ouneps  of  bread  and 
butter  with  2  oiinwa  of  milk  for  breakfast  and  supper  alike,  while 
for  the  iiiiiMay  mciil  2  to  3  uuiktcs  of  ment  und  3  to  4  ounces  of 
luilk  wert-  uJIoweil. 

Such  ft  rigid  restriction  in  the  amount  of  food  requires  for  ita 
successful  carrying  out  courajto  ami  delenuiiinlion  on  the  ]mrt  of 
the  patieitl,  inid  few  jiersoiis  will  submit  to  such  an  aluiost  slarva- 
tion  diet.  It  it^  prubiilile  that  the  Jiiily  allowance  uiity  be  somewhat 
greater  tbuu  TufnellV  dietary  perniitlt'd  withmit  destnwiug  the 
aim  of  trealnicnt,  prnviilcd  one  remeuilKTa  that  if  Mood-pressure 
is  to  be  lowered  the  (luiiiitity  of  tltlid  allowed  must  be  small.  Fur- 
thermore, if  such  management  ts  to  accomplish  reaiiUe  it  must 
be  persevered  In  for  several  uiouths  or  until  the  aneurysm  pivea 
evidence  of  biiviTif;  diiiiiiiisheil  i:i  sIkc.  Wliilc  earryiiif;  out  this  or 
any  othi-r  mmle  i>f  li'ealiiieut  the  b<i\vels  are  to  he  kept  freely  ojwn 
that  there  may  lie  no  straining  at  stool  or  increase  of  hlood-presBure 
incident  In  eonslipatiou. 

Till-  iiexl  pluii  i)f  iiuiiiii^eiiiciit  that  [)i"oiriiMcs  bcneliciill  results  is 
the  administration  of  i'idide<if  potassium.  This  mode  of  treatment 
wa»  at  very  nearly  the  same  tinm  rceommeuded  by  Uouillaud  and 
rhuckerbutty,  but  has  been  I'si.ccially  ailvocalei!  by  Balfour,  It 
is  not  advised  beeinise  of  the  syjihilitic  history  obluined  in  most 
ciLsea  of  lliorueic  aneurysm,  but  for  the  purpose  of  influencing  the 
sac  in  snmc  as  yet  unknown  manner.  Italfnnr  is  uf  the  opinion 
ihiit  Ibis  salt  leiLds  to  tliick<'iiius  ami  eonlracliou  of  the  aneurysmal 
Willi,  while  others  believe  its  Ix'iielieial  actinu  lies  in  decrease  of 
blood- pressure  and  slowing  of  the  heart's  action. 

Wlmti-viT  !"■  its  fiiixhui  ojtfrnniU,  it  is  not  necessary  and  it  is 
not  advised  lo  prescribi-  cnunnons  diisc.-^,  as  used  to  be  done,  but  to 
wdminister  it  in  doses  of  Ti,  1(1,  or  lii  grains  ihrioe  daily,  since  thc«o 
moderate  doses  aecoin]>lish  exactly  as  much  aa  do  larger  ones.  The 
diisc-  nf  the  salt  unist  not  be  larfre-  enough  to  produce  acceleration 
ll^''.  the  rate  -d"  winch  during  repose  should  have  been  pre- 
w  remedy  should  be  continued  for  many 
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Tesliinony  u  uiiivtrsiil  lluil  lb;;  tir»t  iind  pruiiouiiccd  effect  U 
rclivf  or  vrry  c»n.-)iili^ratjlo  aiii<'li<'raliiiii  nf  jiaJii  due  lo  the  aneu- 
rysm. Vi'hy  this  is  caiinnt  be  said,  but  there  can  be  no  doubt  of 
tbe  (?ni{)iricjil  fact.  This  |i]iiii  uf  rii)intigi'iiK-iit  .shoiihl  bv  in»titiited 
in  nil  Pii!«?*,  yet  l"  [iriimritc  a  <-iirc  nf  the  dispaso  favourable  condi- 
tions of  the  sort  ex])lttiricd  ahow  luiisl  bt  prest-iit  in  the  tumour. 

The  forejroitif;  «re  tin-  wiiiiiik->l  iric«»urc!«,  iiiiil  in  niO!<l  inataneos 
are  likelv  (o  Bi'cituiplish  as  iiiiich  as  anv  other  of  tlie  various  plana 
of  mauagcmt-'nt  that  have  bc-un  rLvonmiundi'd  and  will  now  bo 
nieiitionet). 

The  »Mfyicn/  pruccdiireit  anmctimes  niiiplnved  in  the  treafmont 
of  thia  forniidBblf  forii[>Iuinl  Jiri-  tin-  in  niinibLT,  as  follows: 

(1)  The  introduction  into  tin*  interior  of  tht^  »ac  of  many 
feet  of  fine  iron  or  sled  wire,  horschuir,  cntfnit,  or  silk  lliread, 
The  objwt  of  *\\y\\  Iri-iilirir-iil  is  the  i-"jij:nlation  of  the  Mood  in  the 
meshes  of  (his  forci^Mi  niutcrial,  win-  bcin^  pnl'i'i'alile  lo  ilif  oihorii. 

This  operation,  known  «s  tht-  .\1 ■(-  »t  l.nroia  nifiliod,  has  bowi 

(ionc  a  number  of  linifs,  Iml  i;"l  with  >uHieifriily  lirilliant  results 
lo  nmke  it  a  jiojinlar  roodt-  of  tn-aliiiiMil.  Of  flii<  l(i  (ran(.-.->  (jolk'Cted 
by  White  and  (ioidcl  (Gibson),  only  2  were  ancefssful,  while  of  the 
8  cusei*  of  llionicie  uneury«in  w.  iniiled  nnd  eollwti'd  l)y  Ilunner 
prior  to  llfOO  (Osh'r ),  all  ilicil.  Thi' j;rc-at  olijfi'iinn  lo  lliir*  mi-lhod 
of  nmnngenicnt  is  tbe  resultiiif;  iiitluiniiialinn  and  aggravation  of 
the  Gondilicin. 

(2)  Electrolysis,  wliidi  cnnwists  in  pas>iii'r  a  galvanic  cnrrenl 
through  iho  eontcnlN  of  ilir  uTu-nrysni  bv  means  of  two  insulated 
needles  introduced  throu^ili  llie  wall  of  the  sac.  The  jwiiits  of  tho 
needles  are  to  be  left  nneovi-red  by  ihe  insuhiling  niaterial.  They 
must  not  be  in  coiiiiict  wlicn  in-;i<le  the  Ininour.  The  oleclrical 
cnrrenl  thus  ai>])li('d  can.'t-^  cnapilalioii  nf  llic  »nv  cxiitnils  and  in 
Gibson's  opinion  prrmiises  well,  althoiifih  the  results  as  yet  have  not 
been  very  ^titisfiK'Oiry.     Il  is  worthy  of  trial  in  suitable  instances. 

(3)  The  lloore-Cornidi  iin'thod,  whicii  I'cjnsiistM  in  the  eombi- 
nation  of  the  two  procedures  just  mentioned.  A  fine  gold,  silver, 
or  steel  wire  is  pawed  into  the  «ic,  and  then  a  galvanic  current  is 
sent  through  the  wire.  This  nn'thod  ix  Ktiid  to  have  yin-ldcd  sat- 
isfactory rcsnils  in  a  few  iii?.lanees.  It  has  been  performed  by 
Burre*i  and  lliTrihey.  Of  37  cases  of  thoracic  aneurysm  thus 
treated  prior  to  I'JUO  only  .'J  were  successful.     According  lo  Hun- 
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ner,  llii«  ititlhocl  ie  not  devoid  of  the  fnllowiiig  dangers:  (1) 
eiiibolism;  (2)  tbe  formation  of  a  seoondarv  bulging  of  the  wall 
of  ihc  Biic;  mid  (H)  oblitoratiuD  of  un  urtt-r^'  spriiigiiig  from  the 
wall  i)(  rbo  aiiPiir^sni. 

(4)  The  scratching  of  the  inner  surface  of  the  sac-wall  with 
(he  ptiini  iif  a  ihnroiifriilv  slirilizt'd  needle,  a  method  said  to  have 
been  introduced  by  Jlaecwen  (Gibaou).  After  the  integument 
has  been  carefully  sterilized  mi  aseptic  needle  is  passed  throiigh 
into  the  nneuryani  until  its  jioint  conies  in  contact  with  the  intornul 
siirfare  at  the  o]>])osite  aide.  The  needle  iiiiiy  then  he  left  m  nitu 
to  1k'  moved  alxmt  and  inaile  to  »cra(eli  ihe  lining  of  the  sac  by  tho 
puUations  of  the  anmirysm,  or  the  siirgcon  may  irritate  the  wall 
bv  moving  tlio  point  of  the  needle  about  tirst  in  one  place  and 
then  in  iinoihcr.  but  wiihoitt  n'lnoving  Ihe  instrument.  If  tho 
needle  is  li-fl  in  xUii.  it  should  not  !«■  allowed  to  remain  for  longer 
than  twenty-four  to  thirty-six  hours.  This  method  is  simple,  said 
to  he  safe,  mid  !■'  jmniiise  well. 

(."i)  The  -idienlaneiius  injection  of  a  I-iterK-ent  solution  of  pure 
white  gi'hitiii  in  normal  salt  solution.  This  method  was  introduced 
hy  l,ancereanx  in  18fiH.  and  by  liim  was  highly  praised.  At  first 
a  2-per-eent  rfoliitiou  was  eiiijilovcd,  Init  at  "be  snggestion  of  TTu- 
eliard  was  ri'dueed  In  IihIT  this  ^tri-Ufrtli  a^  being  safer. 

The  g«dalin  solution  shonld  ho  carefully  tillered  and  sterilized 
under  pres:iiirc  iii  ihe  li'in|M^riituri'  of  1^0^  C.  Two  hundred  or 
2M  eiihic  cenlimclre^  of  this  l-pcr-ccnt  solution  at  a  ternpcralure 
of  about  100°  F.  arc  to  be  verv  »lowly  injected  into  the  loose 
eulH'ulancou^  tL-^sue  of  the  thigh  or  ahdoiiien,  after  which  the 
piitieril  is  to  be  kcpI  ]ierfcctly  ipiit't. 

Injections  wlioiild  hi-  repealed  every  »ix  (o  eight  days  until  20 
ill  all  have  been  given.  The  ohjoelions  to  this  plan  of  treatment 
■  n"  tho  iiiten-'e  piiin  aiid  sotiirtiiiK-,'  bx'id  iiiiil  general  reaction  that 
fiOlovv.  In  ibe  case  of  ihc  patii-ril  trealed  in  this  manner  by  Dr. 
Tntl  Itivk.  and  prpvioii.sly  mentioned  in  Ihese  pages,  the  tempera- 
liiw  fxw  III  HH''  F,  or  therealwuiis  after  the  injections. 

t*un"t  have  Iven  reiiortcil  in  Kmniv,  but  in  tliis  country,  so  far 
«■  1  IkiiiMi,  ihi-  resnltf  have  been  unsatisfactory,  Tt  may  be  tried 
iu  ih^ivnile  eiiKCs;  but  so  many  (litKeutties  and  dangers  attend  its 
i"e.  lliMI  tl  in  lift  likely  to  become  widely  om]iItiycd,  Among  tho 
'•-;■   -i-V   of  sepsis  or  tetanus,   since   10  per  cent  of 
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comiiiert-ial  gdulin  U  iait\  Ui  coiitniu  gcrinif.  cviicL-iHllv  the  tctnniu 
Imrillus^  Moreovpr,  not  nmtiv  pationttt  will  he  found  willing  to 
bear  the  pain  from  tlip  injections  ami  the  siil);'ei)nent  febrile  re- 
action. Fiiiullv,  >.'(  tlic  vixM-*  in  wliich  rliis  irt'iitinont  liiis  bevii 
tried,  but  a  sinnll  perceiilage  has  shown  really  pnconraging  rei^uUi). 
The  use  of  gcliilin  in  llils  niuniii-r  iIih-s  not  iipiniir  In  increnso  ihf 
coii^ilnbilitv  of  thf  hliK"l,  iinti  r-ince  tlic  afticni  is  us  yd  not  Hmlor- 
Htood,  it  Las  been  siispesdil  llial  iIll-  rcniciiv  ln'  yivcn  \iy  the  nioulli 
as  food,  !;'■  grHninii\4  being  conMUninl  ihiil^. 

Wlien  one  eonsiders  tbf  ]i:TtIioli'j;v  "f  llioraeie  aneiirvsni,  llio 
great  internal  pressure  to  whiL-li  tliu  wall  of  tlit?  sac  nniv  be  sub- 
jected in  cases  in  whieli  the  mouth  of  the  nnenrynni  i»  a  wide  one, 
and  usually  the  advanced  stnpr  nf  the  jirnress  when  llii-  individual 
applies  to  the  surgeim  for  rt-lief.  it  is  nut  strange  tlnit  failiiri',  or 
at  best  only  anicli<initii>n,  of  «yTii|itoiris  follow^i  iiny  atli'ni|it  nt 
a  cure. 

The  most  thiit  etin  be  done  in  the  grent  nnijnrlty  of  cases  i«  to 
mitigate  tin-  piiticnr.s  dirtlre-i.t.  If  lln-  Imlide  of  potash  diH's  not 
relieve  the  |iain,  n-conrse  niiiat  be  Imd  to  ojiiuin  in  some  form. 
Subcutaneous  injections  of  iiiiir|ihine  are  the  lust,  rtincf  they  not 
only  rid  the  sufferer  of  hi*  ]i!iin  f^-r  Ji  linn-,  but  they  also  lessen 
his  MCnut*  of  dysprni'a  .inil  proniuli-  sli-ep.  I  liiivi'  nui  yd  pivM-ribed 
heroin  in  a  ease  of  ancurystn,  but  think  it  i-ujibt  in  the  dose  of 
one-twelfth  frriiin  no!  otdy  to  prove  ctlicifiit  ngain^I  the  omgh,  hut 
sbonhl  diniiiiish  liir- ."en-e  ofilysjinoia. 

Venesection  is  hi.ybly  rccniumendcd  fop  relief  of  venous  con- 
gestion and  to  dccrciKf  biooil-previiirc  for  !i  lime,  mid  tliiTeby  llio 
doll  piiin  arininj:  from  jiri-siin-  wiiliin  tin-  sae.  Only  it  fi-w  onnoi-s, 
3  to  .'i,  should  be  lidvi-ti  at  a  time,  since  it  luay  have  t-i  be  freipieiilly 
■  repeated,  and  i\\>-  idiKlrMctinu  of  (oo  uior-li  would  only  serve  to 
weaken  the  patic-m  wiihout  doing  more  good  than  do  the  lew 
reconnnendcd. 

AVIien  tlic  stif  \*  cxifniiil  iitid  large,  it  is  said  to  iiiini*ler  to  ihe 
patient's  comfort  to  have  Iiim  wear  an  elastic  bandage  over  ih© 
tumour  (Osier).  Il  cerlainly  imtilit  to  lessen  the  tension  to  which 
iheinte-giiiiieni  and  ihoraeie  pa  riot es  may  be  .iubjeeled,  and  thereby 
mitigate  pain.  In  some  cases  it  niny  be  necessary  to  protect  tho 
tumour  against  violeitci-  frmii  e\ternnl  bb-ws  by  having  the  pationt 
wear  a  shield  of  thin  nielal  or  woven  wire  strapped  to  his  chesL 
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The  diet  of  those  sufferers  shoiiUl  be  liglit.  oven  though  they  aro 
not  phici'il  at  (■ouiplftc  n-til,  niul  iIipv  shmild  iipver  Iw  allowed  to 
hfCoiiie  eonstipaled,  sinee  (itniiiiiiig  al  stwil  is  sure  to  prove  hiiriii- 
ful.  They  should  take  h  ilnily  liixulive,  and  uow  and  theu,  when 
Iilood-prL'ssiirc  heconiea  too  high,  they  should  receive  a  sharp  purge 
from  calonitl. 

They  should  be  informed  of  the  dangerous  nature  of  their 
miiludy  and  ho  warned  of  the  risk  attending  severe  physical  efforts, 
excilenicnt,  excesses,  ete. 

'Ihcre  art'  times  when  from  cardiac  inadeipiney  digitalis  or 
one  of  its  congeners  may  apjwar  indicated,  but  one  should  remem- 
ber that  such  iigeiitK  ari'  likely  to  lujnre  rallii-r  Ihau  benefit  the 
uneurysm.  (."oiii4ei|iiemty  if  such  a  renieily  is  called  for,  it  should 
be  aduiinii^lered  with  eiiution  and  its  effects  should  be  carefully 
wnlohed. 

Wicn  lit  length  it  in  phiin  that  the  end  is  near,  and,  as  it 
approaches,  rJuffcring  i^  intcTise,  I  am  of  the  opinion  that  the  phy- 
Bieian  is  warranted  in  the  free  adtninistration  of  mor|)hino  injec- 
tions to  promote  eiithimnsia.  I  ecrtainly  nlmnld  not  hesitate  under 
such  circuuiKtauces  U>  inject  a  ilosc  that  would  hasten  ihe  patient's 
dealli.  I  kntiw  "if  an  instance  in  wliieli  (his  was  done  to  prevent 
the  terrible  jihock  to  the  friends  that  was  snre  to  follow  the  iuijKind- 
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MECHANICAL    DEVICES    AS    AIDS    TO    DETERMINING 
CARDIAC     DISEASE 

TllK  X-KAV 

Peeccssios  nnd  ausciiltntiiMi  iin-  not  entirely  satisfactory 
niPtliixls  of  pxiiiniiiing  (Ik-  licarT,  tVir  the  rcasnii  ilial  tliick.  rigiil 
parieteB,  piilmonnrv  I'liiphysuma,  or  othrr  coniiiiioiie  nia.v  prove 
floiiroi'Ji  of  crriiy.  Miicli  fk'iiMiiI-^  iiUn  mi  tin-  skill  iif  the  cxnmincr 
or  (in  liiti  ili'liciicy  of  linuius,  sn  Mint  it  i.*  i\m\f  i'diiiiiiihi  for  two  or 
more  examiners  to  tilitiiiii  rcmiltn  tluLl  ili>  not  whully  ajjrop.  When, 
tht-ri'forft,  till?  Koeiitf^en-riiy  cjiine  into  »«■  it  was  qiiilc  imturBlIy 
hoped  it  would  fiii'iii^ili  a  nlijihle  moiins  of  ilctcetiiig  ilLseaitPil  emi- 
ditions  in  ibr  hr-nrt. 

Aoeoni i iijtly,  eiinsifiiTiilili-  work  nVmg  \\iU  line  ]m&  Wn  done 
holh  in  Europe  nnd  this  emiiitvy.  As  n  result  of  mieh  investiga- 
tions we  now  know  ilmt  Ihe  X-ray  i^s  in  many  ease.*  n  valniilde  aid 
fo  the  iliafjnoj'i^  <ii  iiili^niMl  il  incases,  hut  cniini)t  altofielhcr  replace 
other  and  older  means  of  inveHtiyation.  This  is  pre-eininenrly  true 
of  eardiae  di-scniie. 

Franeifi  I'.  WiUimn:*,  i.f  IJn^iun.  is  a  parlieiilurly  diligent  iii- 
ve«tipi(or  with  rlie  X-niy,  mid  it  U  \i,  lii^i  tdaliiinitc  paper  in  ihe 
Philadelphia  Medical  .Tournnl  of  January  i>,  ll'OO,  that  T  am  in- 
dfhtfrd  for  Tiiiirli  iif  what  is  lure  ifliiled.  IVrcnssinn  of  the  cardiac 
area  was  mado  by  Williarii!*  and  his  friends  in  a  lartre  series  of  oases 
both  healthy  and  diseased,  and  after  tlm  limits  of  deep-seated  dnl- 
nesa  liad  heen  earefolly  marked  mit  on  the  hare  skin  the  results 
thus  obtained  were  fuiiii'arcd  with  thow  of  the  X-ray  hy  means  of 
the  fluorescent  scn-eu.  The  eonelustion  WilJiainn  arrived  at  was 
that  Ihe  flnoroaenpe  is  a  iiineli  more  trustworthy  means  of  judging 
of  the  size  of  the  heart.     He  fuuiid  that  in  nurniul  hearts  the  dis- 
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crepancies  botwoMi  pcrt-Hesion  mu\  the  fliinroswpe  were  not  so 
irmrkcil  nn  wliPii  dip  hc-nrt  waa  eitlier  undersized  or  oversized,  and 
that  rlic  );reHter  ihe  fiil»r^c-tnont  of  tlic  organ  over  (lie  nontial,  t[i« 
less  fretjiieiit  is  tin.*  i^-rnir  \iy  ]K!rcu**ion,  ullliough  the  more  pro- 
nounei-d  is  «uch  error  when  made. 

lie  fiirlluTiiiorc  (ii«'uv(T(iI  ilic  X-ruy  to  Vie  n  more  proeiiw 
niHlitiil  of  ileU'niiiiiiiig  the  shape  and  ]K)eition  of  the  heart. 
ThuH  VV'illiama  foiiDd  ihut  in  one  cu«e,  in  which  tlie  situation 
of  llie  Hpex-U'iit  mill  tlie  resnlts  of  jMTcnBuinn  led  him  to  eonclnde 
that  the  lieavt  was  hviK-rtrophJed,  the  X-ra_v  showed  the  organ  to 
he  merely  di!^plao4.-d  downward  wj  as  to  lie  lransverat>ly.  Tran»- 
poiilioii^  are  also  difieovered  hy  means  of  the  fluorescent  acreen 
more  certainly  than  hv  jK.Teiiiwion.  This  was  hrought  out  very 
ck-arly  in  eases  uf  left  :<i<ii-  pleiiril  ic  effusions. 

Congenital  malformations  are  stated  to  be  capable  of  diagnoais 
Ly  the  X-ray,  aii<l  by  this  means  patcney  of  the  ductus  arteriosus 
has  hecii  deleriiiined.  It.  also  eiiahles  nm-  to  (Jiagiiostioate  a  peri- 
eiinlial  elTuwiiiii,  as  is  well  illiiclrateil  liy  tlio  6glire  opijosite  kindly 
fnruiiiheil  me  liy  \V.  ('.  KiieliN,  who  took  the  skiagraph  from  which 
the  eiit  has  lier-ti  iiiinlc  (Fig.  IIS),  Cardiac  contrnctlons  can  l>e 
ohservL'il  and  diflert'iiccs  in  size  between  systole  and  diastole  noted, 
parlieiilarly  in  eaws  of  viilvulur  iiieompetenee. 

The  valne  of  the  X-niy  in  the  diagnosis  of  flortie  ancuryams  has 
been  rcpcnledly  proved.  WilliHiris  finds  that  certain  aneiirvsma 
can  \>i-  rjiiue  snrely  deieeicd  liy  rliis  menris  than  by  any  other  mode 
of  exaininalion,  It  enables  one  to  determine  their  location  and 
extent  ami  wliellier  or  tml  tlie  Iniiiour  is  increasing  in  size.  Final- 
ly, if  the  aneurysm  is  situated  at  the  left,  it  is  best  seen  from 
behind,  while  thone  ut  flie  right  nf  Ihe  heart  shinv  l^st  from  the 
front.  Allliciiigh  it  is  jMWsihle  for  even  skilled  obsen-era  to  commit 
error  hy  iTicorreelly  inler]irctiiig  noniuil  jiiilsiiliuna  seen  by  aid  of 
the  tliuiriiH'npc,  sfilj  lliere  eiiii  be  no  dmdit  of  the  positive  valuo 
of  the  X-ray  in  this  class  of  onses. 

To  Sinn  lip,  it  nmy  he  stated  tlint  aside  from  Ihe  detection  and 
study  of  ancurvsnis  Ihe  reiil  pruelieal  value  of  the  X-ray  in  cardiac 
disease  lies  In  its  greater  acenracy  in  determining  the  size  of  the 
heart  ill  genenil,  enlargement  of  any  of  the  chambers,  displacc- 
J^anspositions  and  eertnin  uliscnrc  congenital  malformn- 
^ee  pLTciissiou  and  auscultation,  which 
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it  raiinot,  its  lack  of  portability  would  preclude  the  possibiliiy  of 
its  eiippluiKitig  ulilcr  iiicdiods. 

THK  SPHYRMOf;ilAPH 

Tlie  s])li_v(riiiogr«ph  i*  nt  the  *nriip  time  one  of  ilie  most  iiaeful 
and  ntosi  uspIpss  of  ibt-  iii-^lnimenta  used  in  clinical  medicine.  If 
nsc'l  u*  u  routine  in  bin  jiriK-lice  bv  the  observing  pbysiciau  it  will 
'  '■•■ed  in  value  the  feeling  of  the  pulse  by  llie  fingers,  which  it 
flmiild  Biipplcnicnt  and  not  snppl»nt.  The  educated  tactile  sense, 
wbicli  is  rtlwiiys  i|ni'kl_v  and  ciisily  iiviiiliibtc,  nin  u]iprcoiatc  nourly 
everyiliiiig  wliicli  rhc  i*])hyj;niii!;rnpli  can  show,  and  some  features 
whieh  this  instnunent  is  nnable  to  delineate,  but  the  impressions 
('[iiinot  be  inti-liigi'tilly  cb'^iiTibeil  iiinl  iirc-  I'vancscent.  On  the  con- 
trary, tlie  splivginofiiapb,  which  is  n<it  always  at  band  nor  readily 
iipplicablc,  can  j;niphii'idly  -how  iiciirly  everything  that  the  finger 
can  detect  and  ^tunc  chnracrerintics  which  this  member  cannot 
apprcciiitc,  and  the  results  may  be  preserved  fur  delibcriite  *tudy, 
C"ni}inri^iin,  fnrnre  reference,  Hnd  exhibition  to  others. 

The  clinician  will  he  able  to  ilo  good  work  with  any  one  of  the 
Btandaril  sjihy!;niL>;iTa]>h?,  but  he  can  nse  with  the  greatest  facility, 
and  can  interpret  most  readily  and  Hcourateiy  the  tracings  made 
by  the  instrument  with  which  he  is  most  familiar.  My  own  pref- 
erence U  fur  l)ndjn'<in"<  *phygnii>iiraiib.  which,  because  of  it*  por- 
tability and  adaprahiiiry,  readily  lends  it.-ielf  tn  the  exigencies  of 
all  kinds  of  practice. 

In  the  praetiea!  applieiition  of  tlie  Mphygmograph  certain  ele- 
mentary rules  nin-l  lie  fullowod,  luit  the  whole  secret  of  success  in 
niatiipulating  ihe  iEi^trunient  Iie>-  in  placing  and  maintaining  the 
metal  paii  upon  the  artery  in  sneli  manner  as  to  give  the  greatest 
pns-ible  ampliiiiile  tu  the  escnrsifins  of  tlic  lever.  The  wrist  band 
should  lie  ehisiic;  the  ]>ad  jiroperly  placed;  the  tension  corroclly 
adju.-tt-d:  iIjc  ju-e.-iure  ganged  i-i  give  the  greatest  amplitude  to 
the  writing  lever.  Tn  udiustinp  and  maintaining  the  instrument 
in  proper  |H.»iiiiin  it  i-:  e^scniial  tlmt  the  oiwrntor  should  rely, 
mainly.  ii]iiin  his  lingers  and  utn  upon  mechanical  appliances. 
Facilily  in  the  use  of  the  >pliypningraph  can  only  be  attained  by 
practice. 

Tl  may  lie  tififil  ilini  the  mi'i  iT>nvi-n[pni  sirip«  of  pnper  whfcli  win  1* 

n-ipil  iirp  maili-  frntii  nriifiiriry  tii'iivy  wriliii^  i>»pe(.  cm  tlnrly'UD«  tliirt]r-t«rood« 


I 


Fn.-  113.— Kbi-m  *  lIiAi.Tir*  Max,  K'lKTT'nvi  Vkam 


Tracings  of  the  normal  pwliie  in  hcHttb  vary  infinitclv  in 
tWir  ell  a  r  act  Prist  ic¥,  and  no  two  are  ev^r  exactly  alike.  The  above 
splivf^HifiTani  (Fig.  119)  may  be  considered  fairly  typical  of  the 

puW  in  the  healthy  middle-aged  adult. 


_/v^,,^XyV^WVA., 


Tmhvcarima.    Pnuc,  \i6  rxa  Muil-tk. 

Between  the  extreme  frequeiipj-  of  the  pulse  in  parox^'smal 
tachycardia  and  the  remarkahle  i>ti>^^'ne.'««  of  bradycardia  lies  a 
wide  gap  which  is  filled  by  the  rapid  pulses  of  infections  fevers, 
the  varying  puUea  of  henllh  and  the  nlow  pulses  of  age,  some  of 
the  intoxications,  etc.  (Figs.  130  and  121). 


1 


Flo.  111. — Fbub   a   Mam,  AaLi>  ToirrriiotiT.  »>ih  Ktai'iKEur  BKAiircAKiuA.    I'lu^ 

IS  rm  MmvTi. 

The  Miiilained  arterial  tension  bm  shown  in  the  pulse  varies 
within  wide  Hmit^i.  The  lowest  tension  is  fonnd  in  some  of  th« 
aeute  infections— e.  g.,  genera!  gonorrhieal  or  pneumococcal,  ia 
which  there  occurs,  very  early,  profound  capillary  paresis.  In 
many  of  these  ca^es  the  powerful  left  ventricle  throws  the  blood 
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forcibly  into  th*  irteries  and  ibrougb  the  capilUriM  with  prmo- 
ticilly  no  rc«i!*t*nc«,  as  shown  in  thr  following  tracing  (Fig.  Hi). 


In  some  of  those  cases  the  capillary  and  arteriole  Taso-motor 
reflexes  respond  energetically  tn  an  unnatural  e<tiintilus,  and  thv 
dicrotic  pul*e  of  every  ^ade  is  the  result,  an  example  of  which  is 


jvj  v>-^^^^-iVJWv  - 


Fi'i    Itn.—Ffliju  It  Hah,  .\itv  F"K>i.  niin  l>tv<.i>i)>"  TirrHoiD  Vavia. 

given  in  Fig,  123.  TLc  liyiwniicrulic  juiW,  n*  *liown  in  Tig.  124, 
is  so  often  *p<-n  in  hii-ninrrhairt'^  a'ccompanied  by  nervous  excile- 
im-nt — ^■,  g,,  ill  hifiiiopiysis — that  it  may  be  considered  somewhat 
distinctive. 

In  aortic  rciinrgitafion  rlie  powcrfnl  left  \*enTriele  vigoronsly 
propctfl  a  largt-  vnliimc  of  lilnoil    iiitu  nearly  collapsed  arteries, 


FlO,   IM.— IlvrKHl'KK-ITK-    TlUk    TK.iH    A    WojuS,   A..XD    TllllllVriV*.    MTEB    T»1I.T» 
U-l'Ilt   It  EC  I' Hill  KO   l[lH>>ITV^I>,      Pii.»i:,  US. 

quickly  and  wiikly  disleiidinp:  llieni,  but  rha  flow  of  blood  through 
llie  eiijiillarics,  dui-JTif;  miO  iiiiinfilidtrly  fnllowing  the  systole,  and 
the  rulhix  of  blood  lliroiigli  ibe  open  valve,  the  instant  ventricu* 
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lar  KCtioD  cease*,  at  (|iiiclclv  rtiltire  rlio  urtmal  tension,  and  tbo 
t>-pical  pulae  of  this  conditioD  is  the  result,  as  shown  in  Fig.  125. 


Vk-kJ^-Kk. 


WBLL  CvHPUIIjIIlIl. 

In  thi*  eoDDCctloD  it  t^lioulil  W  tomemliiTeil  lluil,  olhrr  ronclltiona  being 
equal,  (he  pulM  will  Iw  !<'><«  frvi|iii'ril  iiikI  ii|i|iri>ximule  llie  D'Tmiil  iii  ctmrnctcr, 
or  more  ffei]ueDI  mi'l  wiili  (•X]i;;^i'niiuin  i>(  tlir-  (H.^rinctivij  olinriirli-riiiliri, 
•rronling  lo  the  dcKrtr  of  viilvuliir  incnmfM'U-ncv.  Willi  fHlliug  (.'iiiniwniHilioii, 
the  arcondkr;  curvt*  iu  the  llni-  <>(  iIl-mi-hi  nmy  i)iiMi|i|M-ar. 

At  thr  othrr  end  of  llic  -nili-  m-  Ikivi'  tlie  iintiiil  nnil  t-ii7!tained 
high-tension  pnUes,  wliicli  arp  so  ot'tr-ii  tin;  nccmnpaniment  of  early 


'•^■WW'vj-v^V 


F»».  188,— IsiTiAi   llir.ii-TiMioN   I'l  LtK.  »iii.«   1   Mav,  AoKO   Fi'RiY.ri<--iir.  fnii   Ah- 
1KUiiKI.>[lu<lB  *>u  *  SiiAll.  AlitJI'MI  tit  -r  1IIX  Aid  II  or  ill),  A-'KT*. 

arterioficlerosN,  HtiMii-v^m-  ••(  ihc  sioria.  mid  i-liroiiic  intpr^titinl 
ncphritiis,  ivjiical  tiwiitgs  uf  which  uro  givi-n  ^I'igs-  1-0  and 
127). 


Pio,  IKT. — 8L-»r4i!i«i  II in iiTi! »•■•!«  Pii"<   rttim  «  W.ivjdi,  Aoto  Siirr-mmx,  itmi 

timi'Jlli      IttLKtTltUI.    Nkl'IIKITIk 

The  ff>II(i\viiij!  s[ilivyiii.((;niiii  ( FifT,  12S)  mnv  W  (■niiKidcrod  n* 
fairly  rpprtf^ciit i iig  tIk-  iiviTsiec  in  fhrmiio  intprstiiial  itophritis, 
and  is  tyiiiciil  "f  i1i(im>  nftcno^t  fnconiitcred  in  lhi«  iiffoction. 

In  tliis  (■(inticTlii.n  it  is  fulr  fur  me  tn  .'rali-  llml.  Iiiiihly  in  I  viilm-  rlii- 
BphygmDgni|ili,  it  >%  my  (i|iini<>n  itml  its  tritnng<  in  clircmir  intcrsliiiiil  iir-|iliritis 
bnve  Iwcn  ac^cor<lc'<l.  in  Humt  qunrti-i».  a  diii^riiuiitic  valuv  aliugdlicr  Ih'vodiI 
tlteir  mcriis,     Tlii-i  In  nut  tii  ttic  iliMi-rpilil  ut  the  )ii»trunienl,  fur  il  iifToril^  Itin 
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est  practicable  meauB  for quickl j and  conTCQientl;  eatimating  and  permanentlf 

ecordiag  the  state  of  the  circulation,  cardiac  energy,  peripheral  reaiatence, 

irterial  resilience,  and  arterial  tension.     On  the  contrary,  this  fictitious  value 

usually  depends  upon  a  faulty  appreciation  of  the  infinite  variations  of  the 

piil^  in  health  and  disease,  and  in  the  saoie  person  at  different  times. 


Fib.  laS. — Fbi'M  a  Ma.v,  Aasu  FuBTV-rivi,  witu  Cubokiu  1nibbstiti*l  KEPiiRme. 

Tlie  rliytliiii  of  the  pulse  is  very  clearly  and  only  satisfactorily 
slmwn  hy  the  spliygmograph.  In  health,  the  rhythm,  in  every  par- 
ticular, is  fairly  but  not  absolutely  regular.  A  moment's  reflec- 
tion upon  tlie  physiology  of  the  cardiac  cycle  and  the  vaao-motor 
mechanism  should  lead  ua  to  expect  this,  and  an  inspection  of  any 


Vi'i-   L^S.^Fri'M  a  Wuhan,  Auei>  F'>rtv-ful'r,  with  Hilu  MvxtSDEUA. 

lurfrc  collection  of  sphygmofiniins  will  confirm  the  inference. 
N'l'vmhclfss,  in  ordinary  health,  the  points  of  difference  between 
till'  iiuliviiiuiil  pulsiitidiis  arc  minute  and  well  within  the  limits 

!•(  [iiiy-inl<iiri<'iil  iilcutiiy.  llnwrviT,  iTi  certain  conditions,  some 
<■(  \*liiih  ;in'  uTnlcrstooil  while  others  iire  not,  the  pulse  becomes 


ill  ri.lip]iv  11  mi  itinriiiijlv  iiTi':riil;(r — iirrliythtiiic.  These  irregu- 
hii'Uii--  iiiiiv  in'  nf  ;iliiiii-i  rvfiy  (■■irici'i Viililc  licijircc  and  character, 
MTuriil  uliicli  ;iir  ^t^ikillf;!v  jirriiliar. 

■  'luTc  iiKiv  lie  a  jii^trkcil   i |ii;ili[y   in  the  interval  be- 

■'-  .-Imwii  ill  Fii".  1l'1>.  or  beats  mav 
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be  entirely  lo«t,  u  aocii  in  i'ig,  130.  It  will  Ik-  finmd  tliiit  iimlt-r 
tbr^c  circunuiances  ike  line  of  ilvscont  roadiPH  ■  lower  Ivvc)  limn 
it  does  in  tbv  rcf^iliir  jmUnTinus,  lM-cutii>i-  lliu  nrti-ry  Iihh  IiihI  n 
taager  time  in  uhidi  lo  eiu|itv  itself  llinm^li  it:>  iliiiriliiiliii)i  <-liuii- 
ovb.  In  some  canet  the  pul»aciun  is  not  entirely  ImX,  iinc  rir  ini>i'(i 
aboruT«  boats  «liowiiig  in  the  line  of  ilocr'nt,  iio  il|iipiiriit<-il  in  l-'iuH. 
131  ttnO  133.  Such  pulses  are  ilenoiiiiniilfil  liigcniiiiiil,  liiKemi 
Dsl,  ete.     It  is  to  }"•  noH-il  ilnit  lli'-  eli'viiii"ii  llinf  murk-  llir  nlu'i- 


WlLl-CullnXMTEIl  Uir4UI.  l?>i>«HrM(H<l. 

tire  piibadon  in  tlic^  l>i;z<-iiiiiial  i>iiIm-  U  lomleil   iiiiin-i   ili.-  |ii'e 

C^ili^  (linn  till-  fiilh'Wih}!   full   lii'iir,  iiikI   <liiil   llir  inl  iili>>ili\>- 

pnisaiirjii  in  the  trigc-iuinal  pitl^e  li'--  iniinr'  tlic  lii-it  alnirliM-  hnii 
than  does  the  latter  to  the  pri'i-i'diiif:  full  ^liuke. 

The  urrhyTliTiiiiin  lliiis  fur  iticiiliotiMl  miiy  l>i-  irr'';;tiliir  in  llirit' 
oceiirrenee,  or  the  [»rol'»ii;ii'it,  iiii—i-'l,  i-r  iilxirilti-  tMilp>iilir>ti^  nuiv 
bo  rojHPaled  at  rtgiiliir  iiitiiml-.  Tin-  ir'nuiilniiiii-.  (■!'  llii-  n''"il|i 
may  bo  found  rarely  in  yppiin-iit  ln-ulili,  iiii'l  In  '[innlly  in  |iiilii<nt'< 


Flo.  1S2.— Fbdii  »  Wuiu.s.  A'.ii'  SrvrNTY-Ttirtu!,  with  Ahthi LKii""!",  *M>  Mirnti. 

luffering  from  (lii:('''tivii-  ■li-mMniiM-i-,  vnrii.iii  inlnsii-ntiiin* — «», 
e.  g.,  I'lhuccd,  rchiil  in-iitllcii'tu-y,  iirpiiiii'  liirrii^c  i<(  llii'  cvntriil 
nervous  systeni,  the  vnpi*  utul  (he  canliae  KuUKlin,  arlerioselerosia 
of  the  coronary  nrleric.i,  niy<ieiirili:il  i'Iihtilt*.  cie,  Tliev  iHViir, 
therefore,  in  conditions  <■£  no,  or  varyin;;  degrees  of  dan|;er.  They 
often  lead  to  tin-  discovery  of  i-onditions  wliioli  wirlmnt  snch  wnni- 
ing  might  be  overlooked.  Tliey  nia.v,  by  Ihe  atrain  lhri>wn  upon 
the  ventricular  \\a\h,  IijkI  lo  dilatntion,  and  relative  valvular  in- 
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(!Oitii>f fence  and  thus  become  an  element  of  danger.     A3  a  mstter 
of  fact,  however,  niiiuv  persons  paBS  through  the  greater  portion 


FiCi.    laS.  — t'KuU     A     il*>.    AUKLP     SJH  IMTV-lliniH.     »mr     AH>EHI""^LIIK->lilh,     CllIlUSIl.'    Im- 
TEIISTTTIAL     .NKniRITlt,     X-Xl      MiTKAL     lUlnrriCUKCT.    KITH      FAIUXa     CuMmiMTIun. 

CiieVME-6ti>kib  RiFi'iniri-i'v, 

trf  II  long  life  wirh  sm-h  irregularities  and  without  any  inconveni- 
ence wliiilcvcr. 

In  iiililidon  to  the  above  arrhyihmiaa  we  have  another  group 


Fii'.  13<    -KkiiU  t   W-iu.o,  Ai.ti'    Sim  i«>',    hiiii   Miikjil  1  Ihki iiihtivv  ixn  RtDrnitL 

lAlluS,    Wiril    KaILINI.    CjIIVISfIaTJi'S,       IllllEttlLABLI     lUl  llUtlSO    UkLIKIIU    CuHIHS. 

in  which  the  irrc{riiiiirilies  of  llie  pulse,  as  shown  by  tracings,  abso- 
lutely defy  either  analysis  or  description.     Such  pulses  are  ainiply 


Fm.  la/i, — fi[nM    A    M  us,   A 3''tj-ii-,   iMTii    MiTKAi.    Kn''i'RiiiTAn<iX,  Lost  Cottftyts* 

TluN.   lltUAnvK    'I'liii  I  •rui    [>-■  prii  ii,N''r.   AmiTXt.  akii    (KiiIHa   or    hto*.    Idtta 

(''■UIMKATIVK    Jtj.r'il  tltV    Itlll    <!lilll>   I 'piUPl.!"l>AII<lS". 

irregularly  aiThytbTnic.  jiml  arc  cnJIce-s  in  their  variety,  as  may 
be  seen  in  the  few  esamjiles  shown  (Tigs.  133,  134,  135,  and  136). 


Fii.,  IM.— Kki.m  a  vr..iiA!',  Ai.Kii  Tiiiiin-.cii.i:!.  kith  Mitiui.  i)ii.rtii*onc)x  aid  I»- 
fiTncitsi-v,  I.iitt  C'/urnHrATiux,  A.tu  KLLAiits  Isi'oui'injicB  or  Till  TuauiriD. 
Deuhiih  Cukiii*. 
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This  form  of  arrlivthmia  ia  met  wHh,  particularly,  in  mitral 
st«noeU  and  incoinpn-trneo,  and  in  myocardial  insuHioiMiey.  It 
is  often  a  Ule  jilieaoiiicni'U  in  mitral  dincui^c.  It  is  of  grave,  but 
not  neees&ainly  of  fatal  iinport,  us  the  lost  cnnipciiiiatiou  may  be 
rcttorcd.  or  tlio  weakeiivd  iiiviK-ardiuin  may  regain  its  tone. 


'vJUUJUvJUJU 


Fw.   IIT. — FmOM    a    tlliT.    Al-ll-   TaKI.VL.   mill    A    fKtlll'I'tLY    ^i'Kir*L    I'llIJll!.  Tk>    P<IT« 

III  wim   Aiiira   KHtiHATtHi,  snti   hn  Tilt  SkouMu   i}Ai   ur   EiitHKAHDiTiii.    Ha 

Mmiua. 

In  endocarditii!  tlie  KpliyKiiidgriijiIi  usually  furnishes  us  with 
diftgiioBtic  cvidfiic'c  uf  vjilvultir  iiivulviiiii'tit  si-viral  hmira  or  days 
before  miinmirs  ciin  in'  liriiril  willi  tin-  -icilinsiMpc.     This  evidence 


FU.     lU. — FhHH     tllK     SlUK      I'aTIKNT.     T»i<     YlaII^      1^11.1^     VITM      IJKVl.l'll'kl>      AuRTIC 

Strnxatu.     (CoJitAi.EH'EM  riu>ii   Miiir><.l 

is  Khovn  in  a  m(m*  or  Icf*  rmlifal  diniigp  lu  tlie  cliaracter  of  the 
pulse,  as  shown  ill  iIji-  above  spliypnmpnims  (Fip.  137  and 
138). 

In  Ititfwi'iHiig  iln^  alKivi-  tmciiijfs  it  i'  pmpcr  for  mc  In  <iiv  llint.  iliiring 
Ih«  pttot  Ave  yt'urr-.  1  liiivc  Imit  iiiiili'r  nliotrvnlioii  for  out,  tliivt-.  nail  llvt  Venn 
ntpectiielj,  tlirpf  coi-c"  <>f  iii'tii<-  -fiinvU  in  yciiiiif:  [ipisnns,  froiti  l'hcIi  cf  wliom 
traetog*  of  a  einjiliir  clDinir'ii'r  ivitc  olilninri^.  Tn  tlic  tlighlor  riisi->  at  norlic 
ItAOoaiA  the  clianifriT  cif  llii-  |.iil-c-  ii|i[iinximiil<-'  Iliv  lii-rninl.  In  llii*  coniieflkin 
•  word  of  iMiiiiion  is  ilm-.  In  ii>.ini;  (Mr  sj.livgniciyniiili  in  casM  nf  consiilerMlilo 
orgreiit  aortic  olictnirliim  llic  miiNl  ilclirulc  ildjiii-lnn'iil  of  llii-  iri-lntmcnt  U 
T«i|uire<)  to  olilnio  siiiii'fiKlory  rrtiilli.  It  miiy  It'  Nii<I.  Iiowever.  Ihnl  the 
gnMcr  the  cure  hpHlnwcil  iipmi  this  imint  the  more  ilifticiill  It  wi)l  be  to  pro- 
duce tnicings  (.■orri--|'rm<Ii'ia  '••  -ome  wljicli  Iibtp  been  niiiiic  cinwic  by  more 
than  a  gcD(!rati<<n'»  icxl-licmk  <'iim'iii'\. 

Tn  early  pnhnonnry  lulicrpidosis  the  pulse  la  often  of  a  pccul* 
iar  character,  approaching,  more  or  les»  closely,  the  infantile  typo, 
and  tho  tracings,  at  fliis  lime,  pu^^eaii  a  distinct  diagnoslie  value. 
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One  of  the  curiosities  of  clinical  9i»hygmograpIi,y  is  the  mani- 
fest faniilv  resemblance,  inherited  from  the  father  or  mother  by 
tlieir  chiMren,  often  shown  in  llie  piiUe  tracings. 


tut,  139. — C&uuiuUKAil  FHUM  A  (iuitn  AsKO  NiBK,  wiTU  MiTuiL  iMuriiorxsoi. 

The  s]ihvgmoi£ra[>h  may  lie  iisci.1  to  obtain  traeinjpf  from  tlie 
huart  (an  exuni|ilc  of  wliich  is  given  in  Fig.  139),  aneurysms,  pul- 

>atiii^:  vi'iiis,  |iulsaliiig  Huiiour.s,  etc.,  but  the  information  to  be 
derived  from  such  IriK-ings  is  noi  very  greni. 

(lAKRTXER-S  TOKMMETKR 

The  cxaminatimi  of  (lie  cireulaiion  indudet  the  observation  of 
the  I'ulse  for  what  is  lermcd  the  arteriiil  or  bluod  iircisuro.  Thi:* 
i»  dffcrmini'd  by  iicsin  eonlraciiun,  the  ju-riiilieral  resistance  in 
the  nrteries  and  tissues,  and  the  (]Uflntity  of  blood  contained  in  the 
vesr'els.  Among  skilled  |d]y>^iciaiis  llicrc  is  often  a  difference  of 
opinion  in  regard  to  the  degree  fif  the  arterial  pressure,  even  in 
general  terms,  such  ns  hard  antl  soft,  while  subtile  differences 
are  entirely  beyond  regi^itralion,  and,  to  most  physicians,  Ijcyond 
pcri'cpliou.  NuuKT'ius  iiftcn]])l8  have  been  made  to  overcome  this 
dithL-iilly  in  pulse  examimitiou^  by  means  of  instruments;  if  sue- 
ec"ful.  we  woulrl  ilu'U  have  a  more  accurate  nieiho<!  of  comparison 
of  the  blooJ-prc^Mi re  i-f  individn;il»,  and  also  of  the  blood-pressure 
of  the  sunie  iniUvidual  nnder  different  conditions.  The  inrentiou 
of  the  -ipliyiimojiraph  was  cxpct-led  to  bring  accuracy  into  the 
subji-et.  bnt  thi«  ho]"-  wn*  not  n-iili/ed.  Miwso.  von  Rnsch.  Hiier- 
tlilf.  Frey,  Oliver.  Riva-IIocri.  aud  llill  and  Barnard  may  be 
meiilioncd  as  inventors  of  fwU  insininienls.  Of  these,  the  von 
Jiasch  insirnmeiu  was  the  mi'<t  ti^ed  up  to  1S99,  since  when  the 
(iaertner  instrument,  on  acei-unt  oi  greater  simplicity  of  its  mech- 
Rui»ui,  ha!^  supplanted  It  in  the  hands  of  many,  and  has  also  intro- 
duced the  practice  of  Inking  the  arterial  pressure  to  a  greater 
extent  than  li;id  lienioiVire  been  eujiouiary.  Opinions  still  vary 
as  to  the  preferable  instriinu-nt.     Jamci  MacKenzie  (1902)  com- 


GAEBTNKB-S  TOSOHETKU  BAT 

naT«e  tlte  action  of  the  llill  uml  ItHrmird  iiiMniiiiPDt  l»  thai  of 
the  sph%'gmugraph  uml  reginrJ*  it  unrcliul»!«>  for  hlniHl-jirt^suro 
tMistration.  So  also  with  (hi-  Olivi-r  iiii'triiiiK^'iit.  .larotzny  l><>- 
UcTM  the  Uill  and  Barnard  Ji-viw  i-iijiericir  to  ihosi'  of  vmi  Itimch, 
Gaertner.  etc.  Uir*rh  cimsiders  the  Gaprtiier  less  roliubk-  ihnti 
ibe  ron  Batch  in»1  rum«m. 

As  ihc  latter  U  at  prt-wiit  the  clik-f  riviil  of  thi-  (Jaorttn-r  iii- 
stnum-nt  it  mav  be  well  !■•  slati-  tin-  |iriii<-i]ilf  mi  Mliii-li  it  iv.irk-t. 
There  i*  a  «4iib11  c<>ni|irpssililf  riihli'T  iH-lult-  <'iiiini-cici|  liy  u  riilib'-r 
inbe  10  I  metallic  luaiiometvr.     liv  [in-^-u re  wilh  lln-  riilil)('i'  i*yl- 
umKt    (pelolfj    a   MiitnbU-   nrlcry    iiiiiy    l>[-   •■•iut|ir(->-''il    mul    ilic 
aniitunl  of  ncvessary  pn-Murf  iil  llic  |ii>iiil   i.f  ili^iiiiH-iiriitn-c  nr 
rpu|>iM*nrancie  of  the  yniltc  on  the  jicriiihcnil  -Mi-  of  (he  iii*(ri)iiifitt 
i»  wgisten-d  on  ilif  iiiainiiin-l'r.     Thi-  nuIJiil  wrti-rv  uiiiy  In-  iim-'1, 
but  the  tem[«irnls  arc  u-iiiill\  >i'licti-.l.     The  »fii-«'  i.f  it.iii'|i  i<  !■.■ 
quired  for  thi»  iti»triuiiciit.  wliil"  in  lh<-  (iucrtncr  iiu-l1iii<|.  ^mii 
ft  be  dfscrilx'il.  !>ifilit   i-  i'iii|'liiyci|  fm-  >>l,MTviiit:  ihc  rc-t-otiiliji-li- 
ini'Dl  of  the  i-in-iilatiiiu:  uml  Wci-miim-  in  inor-I  |(I'm|iIc  the  -ii-n.!-  iif 
sight  is  more  iiciiii'  thiin  'hf  -i-ii-i-  i^f  l-iin-li,  tln'  ijni-rlin'r  in-«trii- 
inent  rcnuiri-s  U-.*  [iriieii*T  for  il*  m»i'.  mIhI  uImi  i^  lic-llevtil  by  imuiy 
loU-  uiorc  iK-cnratf. 

Von  Basch  culU  Iuh  iii»lriiiLii-nl  ii  »>pliyuiiioiiuiiii>tiicU-r.     (Siu-rt- 
ner's  tonometer  ^mM^I^  of  ii  incrcnry  iiiniioniflcr,  ii  riihhi-r  Inilh.  ii 
**  Y  "  nihlifT  tiihiiiK,  jiii'l  il  -iiiiill  rins:  (■■iii'>ir>iirit;  of  »  uii-tiil  friiim- 
work  anil  ent-uwil  in  »  r\ililiir  iiiic-I'ijh-.  wliidi  i^n  inlhiiion  slri'dlii-. 
inwardly  only,  nii<l  ihii-  romin'i-^i-!*  tlic  {iiif;i-f  ilmt  i-  itih'nilm'cil 
into  the  ring.     Tlw-ic  riiiir-  urv  -if  ilitTeri-nt  si/cv  iij  lit  Inrgt-  and 
•mail  fingers  *niiLdy,    (tw  luA  nf  ihc  -  Y  "  hdii-  i>  nihii-licd  lo  llir 
tniinouieter,  HnnTliir  iml  t<>  Tin-  rubber  hnlb.  nnd  tin-  iliini  itid  1>> 
ibi:  rnblHT  finger  ring:  ibii-  prewmre  tnadi-  on  llie  hulli  tninsfcr!* 
iiaolf  to  the  nnun-irnnr  iiiiil  ilii-  rnblM-r  nitg.  iind  ihe  ehctie  rubber 
on  the  in^iiilf  'if  tin-  riny  nnfuUU  iiicif  ;iii<l  lnllke^  invvanl  pre-isnri' 
in  i>ro|)nrti<>ri  I'l  tin-  |ir(-^iiri'  piil  on  tin-  Imili.     'I'Ih-  nniinHDcter, 
bi-iiig  on  the  ^anie  eluded  tubing.  registiTs  the  ineren^e  or  deereftw 
of  the  presMire.     A  miihII  cbucili  U  -i-rvieciiblr-  for  com pren sing  the 
bull)  firmly  and  steiidily.     The  nitiljer  ring  i>  |ii-eK»i-d  over  the  lirsl 
or  second  [ditilunx  of  any  finger  or  the  tlinndi.     It  is  to  fit  loosely, 
and  is  not  to  re-tr  on  a  joini.     An  'inliniiry  small  rnblier  elastie  U 
now  rolled  from  the  lip  f>f  finper  to  the  rubber  ring.    This  prndiiees 
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an  anH'Ulia  of  the  finger.  Pressure  is  now  put  on  the  nibber  Ijiilb 
to  a  degree  that  ii-  reganled  sufficient  to  maintain  the  anirmia. 
This  is  usunlly  ISO  to  200  niilliitietre^  of  the  mercurv  maiioniokr. 
Tht'  rnbtxT  elastic  ia  now  pulled  off  the  finger,  after  which  the 

anii-uiic  appcaranpe  t-ontinufB  nn  account  of  the  constriction  of  the 
ring.  Tlie  prf'^mri*  on  llie  rulihcr  Ijulb  i:?  nnw  gr(idnall_y  lessened, 
5  iiiiliiinetres  at  a  time.  After  each  diminution,  the  finger  is  ob- 
served for  a  few  seconds.  When  the  pressure  is  sufficiently  lowered 
fc.r  rlic  iirleriiil  jm-^siirr  lo  Un-tv  lln-  blcmd  through  llie  nrlcriidea 
cc.nipressed  hy  the  rubl)er  ring,  the  anii'uiic  finger  first  show*  a  few 
siKits  of  jnirple  coiifiejilion.  and  after  a  liltle  more  reduction  of  the 
pre.ssiire  <iii  the  bulli,  the  tiiip-r  l)et'omcs  entirely  suffused  with  the 
purple  colinir  of  (.•ongi-slion,  nbou-iTig  tlint  the  eircnlation  is  re- 
eslablislii-d.  At  this  jmiut  tlie  height  of  the  mercury  eolnmn  is 
observed  on  the  wale  of  the  manometer.  This  is  the  arterial  pres- 
sure expreft^*ed  in  Tnilliuu'lri'*  •■!  ni»Tcury. 

One  of  the  priiicipiil  uliji'dious  is  ilie  .Hinall  .size  of  the  arteries 
utilized,  but  GiRi'tner  and  others  state  that  the  pressure  in  the 
difjitul  nrterit-!-  is  the  lateral  pressure  in  tlie  volar  arch,  and  tbut 
this  is  priihnhly  mily  S  or  10  Tnilliiiietri-s  lnwcr  than  the  pressure  in 
the  radial  arii-ries.  Au'ither  olijecttun  is  ihat  sneh  small  peripheral 
arteries  are  more  under  ibe  inlluence  of  the  vaso-iuotor  variations 
than  hirp-  vessels,  and  e^p(-c•iidly  mdijeel  to  liwal  influences.  Cold 
ana'iuic  lingi-rs  sumeliiiii's  must  he  immersed  in  warm  water  before 
the  test  eiui  be  made. 

It  is  Weil  Id  follow  bis  inslmctions  for  the  use  of  the  iuittrunient 
very  closely.  The  imiividnal  may  be  in  the  horizontal  or  upright 
p.psliire.  In  llii'  former  (he  pr'"i»nre  is  a  few  millimetres  lower 
than  when  ihc  pi-rson  i.s  erect.  The  manometer  must  be  on  ft  level 
willi  llie  lieiirl.  A  ditfercnce  of  lU  centimetres  in  the  levels  of  the 
heart  and  irumorueier  [irodnees  a  L-hange  of  7  millimetres  in  the 
inerciiry  accordingly.  The  individual  is  to  breathe  vttgiilarly.  A 
cough  renders  the  result  unreliable  on  account  of  the  sudden  in- 
creifM'  of  till-  blood-presviire.  Tin."  test  is  not  to  be  repented  on 
ibe  !i:uiic  hiigcr  iniitii'diatciy  nn  Hc'ct)uni  nf  a  possible  persistence  of 
an  iirierial  epnsm.  Thirty  seconds  will  suffice  for  a  test.  There  ia 
no  pain,  but  m  (he  riTiie  of  ilie  rt-c--'ljd>li>hnient  of  the  circulation 
the  person  feels  a  throbbing  and  tingling  in  the  finger. 

For  poriid.iility  a  meltdlic  nuumiin-'ter  may  be  used,  but  it  is  not 
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u  ivlUble;  it  shoult]  be  ffvqiirntly  rotii]>arc(l  n'irh  the  mercury 
tnanomrtcr.  Tbe  advocates  of  the  von  BuMcb  iiietliod  admit  the 
ittiuixCEment  of  mufb  mure  cxpcrirticr-  ami  nir^-fiil  tiintiiimluiion 
to  its  use  than  in  that  uf  ibe  {incrTiicr.  Tlit>  vuluv^  oliiiuiicj  by 
both  iiutrumenta  agree  fairly,  tliufr  i>f  tlit-  vim  Basch  iiistruiiiciu 
are  probably  8  to  10  niilliiiiftit'^  Iu(;)icr;  tIr-  niiigr  nf  nonuiil 
blood- pre«»it re  under  ordinary  r-iiitdirimi-  i-  fi-nm  lill)  in  li;o  iiiilH- 
metres  of  merfury.  These  Ijiiijii'  niuy  Ih'  uari'"\M-il  down  tu  110 
to  135  for  the  grentt-r  nuinlHT  uf  ncr»iiiiB.  <'on»liint  iircasitrc  of 
150  to  160  ghould  be  regiirdcd  ^iH|d(-i<>ii-ly  \i'iii\\.  ft  is  jirahahl'' 
thai  fach  organism  ban  a  mfin  arlrrlit!  firr/,Miirr  h'fi'unli  »7io^p 
mairttefuincf  Ihf  ri-'jiiltiti>ri/  iiirrhniii.siii  trii-iiiuiisUj  ntrlrrs  ti.-t  soon 
tu  a  di*Uirbance  occun.  Actiii-  inflncin'i-.''  an-  iiiiiiiiti'iis.  I'\ir 
instance:  Posture,  food,  sleep,  phy-ienl  nrxl  iiii-Tit;il  w.irk.  ]invliifal 
cooditioni!.  Several  reiidiiifj^  >linidil  1-e  (ilihiined  ami  llii-  iiveriii;e 
taken;  according  (o  si>me  Hiirbi>rilie>  rbc  liiwi'.-'r  ivitdiiiK  it  tin; 
correct  blood-pressii re,  n-  ni'i-.-  r-jin-f!'  nn-  ;hMtvi*  in  inerea'4i«}; 
than  lowering  the  Lli«"l-jii iin-.  Aci'mdini;  tt.  .lelliiiek  rlie  ar- 
terial pressure  in  lln-  liiiL'iT"  'tf'  iln-  riuiii  -I'lr-  U  n-iuilly  ^lij;litly 
higher  than  on  the  left,  litit  Kckari  and  llir^'li,  inhm  vun  Hnseli',4 
spliygniomanoineler,  fi^iiiid  (In-  |iri--iivi-  ii-imlly  liialier  in  ilie  left 
temporal  arteries,  ami  tisertlifl  'lii*  in  llii- diii-rr  uriniii  of  ibe  left 
CArolid  arlory  fniui  the  ai^rtii.  Ilir-eh,  \vln>  ]iii-fei'>  vmt  Ba*eh*.4 
uphygmonianoiueter,  iiiiiiiitain-  thnt  i\\<-  (Jaerhier  in<^tnnnent  reg- 
isters tbo  blm"l-|ire-^iire  10  i<i  liii  milliliter  re*  liiLdn-r  ilian  llie  von 
Basch  instnunetu,  laii  mlitiii-  iliai  in  ^em-ral  llie  \aliie-  iil)Uiined 
by  bolb  inatninicnis  apree  a-  i--  K-ina  iiii-li.  medium,  nr  low. 

The  high  pre^r^nres  iiri-  nf  -.jieeiiil  irilere»l  nn  aeemint  iif  lieing 
associated  with  diseiKie^i  in  xilii<-li  many  nf  ihe  tlirenlenin^  symp- 
toms are  thmi^hi  tn  he  dm-  tu  iln-  iiii:!!  |ire<..iiire:  thus  in  iinrmia 
and  arteriostderusis  |)re--^-iin-'  of  I7i'  in  :.'|il  nr  mun-  iiiillimi'l  re* 
arc  the  rule.  .'1//  o'isit'ivj*  sIiiI<-  Ihnl  Imili  [urn-nir'n  iti'r  ftvijiiriiHi/ 
found  in  spile  of  an  niifianulUj  aojl  imlsr  l<fi  pnlpiiUvii  ;  here,  then, 
as  the  general  neennicy  of  thcT  inMrnmeiit?  eimnot  bo  donbted, 
their  valno  ia  iindeniahle.  In  Oiany  illy  ileKneil  cnnditions  of  mid- 
dle age  an  uiinsnnlly  high  pressure  is  funnd,  whieh  retnrns  within 
the  normal  limits  in  llie  eonr^'e  nf  treutiuenl.  Such  euses  are  often 
described  as  duo  to  arterioscleroais  or  to  some  intoxication  produc- 
ing incrcai^ed  arterial  iireasnro.     In  the  treatment  of  nephritis  a 
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lowering  of  the  arlerinl  jircssiirR  J.*  a.^^ociatetl  with  improvement 

of  (he  siibji'ft ivp  -iyiiiptoiiis.  In  jiilviinird  fasfs  ut"  nephrilia  a  sink- 
ing of  tin-  bk""l-|ire9sni'o  id  i"i)ii=iiKTi'l  lu  presage  fntiil  tennin»liuii. 
The  itiHupiice  of  muecular  efforts  on  arterial  pre&snve  has  always 
been  a  mooted  point.  Both  nioilertite  iiiereiise  and  decrease  have 
Iwi'd  chiinied.  This  in  jiossihly  explained  iw.>*t  neenrding  to  Sehoit, 
who  timls  in  siieh  nuiseular  exerlioni-,  «■*  wresliing,  at  first  a  ^Hglil 
increase  of  10  millinielres,  hnt  after  prolonged  dyspnwH  a  lowering 
nf  the  pressnre  from  TJ  to  ^Tt  millimetres.  There  is  certainly  imt 
an  increase  in  the  prpesiire  direelly  relative  to  the  amount  of 
mnsmlar  exertion  (  Kornfeld).  A  euld  hath  in  health  as  well 
as  In  fever  increases  the  hlood-pressiire  from  10  to  15  millimetres. 
A  Imlli  lit  104-  ri'iiiiee.-i  tjie  prewnre  rliphlly;  so  nli^o  do  Imt  nlr 
and  eleclric  light  ?weal  halhs.  Kxeeptionc  are  ooeasiniially  f'>ii]id. 
There  is  nn  increase  wiih  difiitalis,  ciher,  uml  eamphor,  but  this  is 
less  Tiiarkcd,  and  very  frei]iiently  ahsent  in  fever.  In  fever  (he 
colli  halli  alone  may  he  relied  iipnn  to  increase  the  pressure  I  Mer- 
eanflino  with  llie  lliva-IJoeei  tiisrriimonl) :  psychic  excitement 
rejinlarly  increases  the  bloo<I*pve^sti re  from  10  to  30  millimetres, 
hence  first  cxiiminaliims  often  are  loo  hiph.  In  neurasthenia  an 
iiicri'ii-e  i.f  111  ii>  L*ll  miljiiiicires  Is  mi  CMiiimnn  that  Federn,  Kraiis, 
and  Heiiii  rcfjiud  it  a  sign  of  dlopnostic  value,  especially  in  chil- 
dren. In  lm'iiiiili-iiii-«iri  and  liienio]ity>i«  there  occurs  a  slight  in- 
crease of  arterial  [H'essiire  on  ihe  second  and  third  days ;  in  acute 
fevers  there  is  sometimes  a  »light  rise,  sometimes  a  slight  sinking 
of  rite  hlood- pressure.  The  fever  ilncs  rmt  *pem  to  have  a  constant 
infllienir.  but.  ralhrr.  tlie  hl'K>d-pre-'iiire  varies  on  account  of  oiher 
facli.irsocciirrinf;  in  theeoui-rc  nf  the  fever.  For  phthisis  a  constant 
low  pressure  indicate-*  pnijiression,  but  in  the  early  stages  there  is 
nsnally  Utile  i-Ikiiij-'c:  n-^  the  disease  proirresses  the  pressure  sinka 
(in  necniirn  of  the  diiiiinnrion  in  the  periplienil  resistance  (Burck- 
liardl-Ilenscn),  There  i-^  n  duiiliiutiim  in  anirniia,  cachexia,  sleep, 
mid  aeiiie  cariliiie  weakness.  A  pvewurc  of  60  millimetres  is  con- 
sidered very  crave. 

(itierlner  states  that  hi#  iiistruiiient  registers  mean  and  not 
maximal  pressure.  This  is  not  aeee])Je(l  by  idl.  However  this 
may  he.  we  mii*t  rcniemlicr  ihnt  the  actual  hlond-preasure  can  be 
obtained  only  hy  the  inti'tiliiciifiji  of  n  cannula  into  an  artery,  as 
has  been  (hmc  in  the  course  of  uiifiatJunfi  by  Albert,  who  found  tte 
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ire  to  be  in  ibc  nnlcrior  tibial  artrry  bviwn>ii  100  nod  100 
milUmetrei  of  merciirr;  Kuhe-Wie^nml  iliiriiif:  iirn-iiiiH,  15'>  mil- 
limelree  in  a  racial  artvry.  F«ior<.-  in  iIk-  ftnionil  iithI  lirncliiiil 
art«rit-s,  120  and  1 10  riiiiliiiK-tri-^;  liui  r-iuli  ■iini-i  iihtIioiU  iiii>  mU 
of  the  qnestion  for  ordinHry  clitiieiil  piirjio-fs.  Tlif  Gaurtnep  in- 
atrument,  as  well  at  ull  iho  ytlicr  iii«trtiirii-iiH,  iirc  iiitlmnicrd  hy 
th«  r<>»istance  of  the  tiMiiP  of  rht-  iirlcry  ami  ilie  siirr<miidiiig  siviio- 
tnres.  Von  Basch  cittimiiti'^  llial  tlic  ri.-)^i>tiiiu'L*  of  iin  ('iii|ity  ti'iii- 
poral  artery  to  coiiij)r(-!<«iiiii  in  I  tiiilliiiicrn-  tiiid  ilml  of  tin  uilicr- 
omatoua  artery  5  iinllinictrc^.  Tln'  ri-i-l;iii>c  "1'  iln-  -nt'r  ri-'^iii- 
over  liic  temporal  am-ry  i?  ubuiil  d  lu  ^  iiii1ti7iit ln">.  Sn  iifirr  nil 
we  are  noc  dealing  with  figures  of  ilu-  acliiitl  pri'^snro  within  (In* 
artery,  but  with  relativi-  fipnns.  If  ull  ]it'finiiilii)ii<  arc  I'lisrvvol. 
tiurM^  figures  may  Hiin-K  In-  ii-i<l  fnr  i'riiii|>iii'i-iiii.i  ..f  li|..i.i|-|irc*Mii'>' 
cbangea  in  the  same  individual  wifli  ii  gri'iit  di.uvi-e  i.f  nlialiiliiy; 
while  in  cont|mri^on^  iimong  ilitri'n-nl  indiv-idunl?'  uim-li  uinn-  i-:ni- 
tion  must  1m?  observed.  .\ltln>ii{;lt  u-i  dftim-il  iliiilcid  viilm-  run  ii.* 
yet  be  claimed  for  tbt-se  r<.!^i'Hr'-li<.s  t'.\fL-|it  in  ili^^i'^yi-^  i.f  liii;li  ;u-l('- 
riul  prejMiire,  the  neet-wity  for  ninir  iirieiiiii-u  ii>  iirrt-n.il  i'i'i'*>;ur'' 
baa  become  very  ajijiarent  wiiliin  llii>  la^t  ten  years  a*  i^hi'wn  by 
numerous  articles  npiieiiriufr  t-u  llii^  «ul>jci-t,  r-jH'ri;dly  in  (lor- 
niaiiy;  anil  ^•iiii'c  ibcn-  av  imw  -iv-nil  iii-iniun-iii-'^iiviu^  prmiiial 

restdtK,  we  may  hope  that  enonji  i-lean-r  niidiT>'tiindiiiKof  ilie  M I- 

prciwurf  problem*  will  be  fnrilic'"iuitii:.  esjioi-ially  in  ■■urdiiu-  di-^- 
eases  and  acute  fever-',  ^o  ihnl  l'"lli  diiif;ii<--i^  ninl  ilM'niin'Utic  iu- 
dii-ation'!  will  become  more  iici?uriife  limn  b;i*  llnin  far  lii'en  possi- 
ble,  even  with  the  acnmen  of  the  most  esi>prienord. 
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raiiliiii-,  '25i 

etiology  of.  1107 ; 

niili'iil.  2(!i 

nirii'liiil  Hnatoiiiy  of,  GOT; 

piilmcmury.  25; 

progtiOBiB  in.  008; 

tiii'iix|ii<l,  2(i. 

syiiiploiiis  of.  ClON; 

Arrlij'Llijuiii.  in  fhrimic  cadocarilitis. 

livnImeDl  of,  U08. 

2H. 

Atroj)iiie.    in    flipyre-StolCM    rwpirn- 

Arlcriiil  Hy.-tem.  iliseaeea  o(, 

738. 

tii-n.  623; 

AilcriL'b,  ciin^cnilnl  ftuiullne««  af. 

773; 

in  vnh  ular  Icsionii,  SIM), 

■Ilugri(Ml«  o[.  '"4 ; 

AttHi.-k,  nvuioiM<s,  treatment  of,  T27. 

projniiisis  in,  774; 

syiriplniMs  of,  773; 

HflcillL      \Svc   Micro -orgHiuBnia.) 

timiliiielil  of.  774. 

llncteriii.     (See  Micro-orpin  ism  8.1 

Ailcri'wrlrriisiit.  73S; 

BhIIis.  hot,  evil  clTM  of,  in  vitlviilar 

l>riiiKliiiis.  fiironic,  reauHtng 

From, 

Ifsions,  427. 

7411; 

in  vnlvulur  lirsiiins,  427,  4iH),  5(iy; 

I'lilutiKil   ill.  TS7: 

Niuiheini,  110,  ll.-i,  4(i4.  .1113,  ri92 ; 

(■a>*e  uf,  740,  T53j 

^linc.  in  viilvnlai  ksioiis  4llU; 

liiu^misiii  of.  701; 

Tiiikinh,  jj'l. 

iliKiliili^  in.  7.'i7; 

IMIii.lnnnn.  in  pricnrdills.  88. 

I'lii'luK.v  of,  741 ; 

Hellion  I'ndiM'Br^itli*.     iSve  Eniloiiknli- 

jiilup  In,  7r)7; 

tis.! 

iii'ivbiil  fliiiilinny  of.  730[ 

Rliiinlteltin^ ,   in    dilnlalion    of   heiirl, 

nilriiBlyi'i-iiii  in.  "-'i7; 

SOI. 

|i1i%-<iinl  ttigiin  ill.  730; 

Hint'  liHliy,  uf  coni^nital  licnrt  diwaHC, 

priijfiiiisis  ill,  7.^4 : 

602.  701. 

^llophiinlliiiN  in.  7.i7; 

Hrii.lynirdin,  024; 

flyriiploUiB  of.  743; 

diu'iiM^  iifiriociutnt  Hith.  025; 

fvpliillN  ill.  742. 

Urciilhiiijr,  Clu-ynt  Sluki-*,  dixpiisra  in 

Arli'iili--.  iic'tilc.  762; 

which,  obsLTvt'd.  017. 

ilin^'iiiini^  of,  703: 

Bri<;lit's  cliscnsp.  in  pericnnlitis,  nruto, 

ttiuiliili'  in.  7<I:Z: 

4S; 

ins|>iTti(ni  in.  7(1.1; 

flirimii'.    in    (Tipync-Stokes    re»pir«- 

iiiiiibi<l  iiniitiiiiiy  "f.  "HSi 

lioD.  017; 

]lillpilli»ll  in.  703; 

in  uiyi-N-uiiliiis.  rlironir.  ,S3II; 

pliy-li'Hl  -ij;ns  in,  7(13; 

In  ri'giiruilnlion,  inilml.  337. 

pro^-noHis  ill.  703; 

Itniiidl>i-iir>>  nii:n  in  adherent  p^rii-iir- 

sviiiplNiii-  lit.  7IC2; 

dliim.  llf). 

tri'Jilnti'iLl  o(,  7113. 

Miiijii'hini    diwi'di'i-^.    in    vulvnliir    le- 

ArtiTilis. ij-pliililii'.  7iHi 

sion  n.  407. 

diagnosis  of,  7i)ll; 

Broiii'liiiih.  in  poriciirditiB,  uoute,  47; 

etioliijiy  (it,  711-1 ; 

in  ]>erii'iirUitis.  chronic,  102. 

niuiliiit  nnntniny  nf,  7fl4; 

Iiriitf"i"'i^  ill-  "Of; 

CnlTpinc,  in  tnchypnrdin,  tM; 

•jinplnms  iif,  TtW; 

In  viilviilur  I(-»i<in«,  432. 

Iri'iilinrnl  of.  7IH1. 

fiiirifiriilinn    in    pcricardlliB,   chronic. 

Arl'Ty.  ri'rr'linil,  riqitiirp  of. 

in  li 

vp.'r- 

101. 

tropliy  iif  li-fl  vcnlficlf 

:.74 

riiliinicl.  in  iLHcrioacltTOsis.  757; 

pMlmnniiry,  iiU-duhIk   itt   { 

lee  Slcno- 

in  piririirdiliii.  chronic,  1!S; 

-i-l. 

with  i-ffii-inn.  S(l; 

Ax'ili"',  in  iidlitTpnt  pci-KiLrc 

iiim. 

117. 

In  vnlvnUr  It^inns,  432. 44S.491. 493. 

A*tliiiin.  cunliiii',  337.  013. 

Cancer,  of  the  uiyocardiura.  66Q. 

INDEX 
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Cardiac  Batbma  (see  Aatbrna) ; 
oeurode,  TU3; 
paiu,  7  IS. 
Catarrh,  bronchial,  in  mitral  lesona, 

407. 
Cathartics,  in  dilatation,  592; 
in  endocarditiB.  chronic,  202; 
in  valvular  lesions,  492. 
Cheyne-Stokcs  respiration,  617; 
case  of,  622 ; 
in  diphtheria,  617; 
morphine  in,  623; 
in  pneumonia,  617; 
prognosis  in,  622; 
treatment   of,  623. 
Chills  and  fever,  in  suppurative  peri 

carditis,  72. 
Chloral  amide,  in  chronic  myocarditis 

583. 
Chloral   hydrate,   in   valvular  lesions. 

501. 
Chloraloar,  in  valvular  lesions,  501. 
Chlorosis,  in  mitral  insufficiency,  597. 
Chorea,  in  acute  endocarditis,  153,  154. 

155. 
Cirrhosis,    atrophic    hepatic,    dilTerea 
tiatcd  from  adherent  pericardium 
122; 
renal,  leading  to  tricuspid   regurgi 
tation.  345. 
Climate,  change  of,  in  valvular  ledons, 

432. 
Clothing,  in  valvular  lesions,  425,  476. 
Codeine,  in  pericarditis,  88,  91. 
Compensation,  imperfect,  in   valvular 
lesions.  435. 
lost,  478; 
perfect,  413.  414; 

prcvcnleil,    in    chronic    pericarditis, 
inr,. 
ConRcnifal     ancuryMm.       (See     Aneu- 
rysm,) 
Congenital  diseases  of  the  heart,  086; 
case  of,  008 ; 
diagnosis  of,  701 ; 
etiolopy  of,  689: 
inspection  in,  695; 
morhid  anatomy  of,  686; 
morphine  in.  Sn.l; 
palpation  in.  606. 
Congenital  smaJlness  of  arteries.     (Sec 

Arleries.) 
Congestion,  ahtlnminal  viscera,  in  aor- 
tic and  mitral  regurgitation,  397; 
cerebral,    in    mitral     regurgitation, 
237. 
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Congestion,  chronic  pulmonary,  231; 

venous,  397. 
Cords,  aberrant,  30. 
Corpulent,  cardiac  inadequacy  ol  the, 

690. 
Cough,  in  aneurysm  of  thoracic  korta, 

784. 
Cusp,  rupture  of,  in  aortic  r^urgita- 

tion,  278. 
Cyanosis,  in  acute  endocarditis,   171; 
in  aortic  stenosis,  335; 
in  dilatation,  585; 
in  tricuspid  regurgitation,  347. 

Death,  mode  and  causes  of,  in  aneu- 
rysm of  thoracic  aorta,  808; 

in  regurgitation,  aortic,  307; 

mitral,  247 ; 

pulmonary.  374; 

triclixpid.  354; 

in  stenosis,  aortic,  340; 

mitral,  270; 

pulmonary.  388; 

tricuspid,  364; 

sudden,  in  syphilis  of  the  myocar- 
dium, 665." 
Deglutition,   painful,   in   dry   pericar- 
ditis. 49. 
Delirium,  in  mitral  stenoMS,  270. 
Devices,  mechanical,  as  aids  to  deter- 
mining diseases,  815. 
Dextrocardia,   acquired,  682; 

diagnosis  of,  684 ; 

etiology  of.  683; 

inspection  in,  695: 

niorhid  anatomy  of,  682; 

palpation  in.  684; 

percussion  in,  684; 

profniosis  in,  68!!; 

symptoms  of.  684; 

treatment  of,  685; 

tubereulosis  in.  681. 
Dextrocardia,  congenital,  681; 

case  of,  681 : 

symptoms   of.  081. 
Diathesis,   rheumatic,   in   valvular  le- 
sions, 406. 
Digitalis  in  arteriosclerosis,  757; 

in  arteritis,  762; 

in  angina  pectoris,  662; 

in  dilatation.  591 ; 

in  endocarditis,  aciile,  189; 

in  endocarditis,  chroni-..  202; 

in  fatty  heart,  Oil; 

in  functional  diiordcrs.  700; 

in  hypertrophy.  575. 
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DISEASES  OF  THE  HEART 


Dipiliilifl  in  mitral  insutTicitncy,  588; 

ill  iiij'oi-nrililis,  in'iitp,  Slli; 

ill  myomrdi Us.  ulitoiiit:,  liHS..  604; 

in  peririLfilili^.  rlircinicr,  12U; 

ill  [ipriciirditis,  dry,  54; 

in  [H-'ricnnlitiB.  "'itU  clTuBion,  83; 

routine     ndiiiiiiiatnilion,     olijeclion- 
iiMe.  8fl; 

in   pneiininjiericiiriliiini,   1311; 

in  rngiirpiliition,  nwlip,  2SS,  21M); 

in  ri'^iiiiilnlioiJ,  mitrnl,  225; 

in  stPiic).-<ia,  uorlic,  S'lli; 

in  ali'Nosis,  mitnil.  'Si2; 

ill  ^IcnoHis,  lrifiiw|ii(l,  3511; 

in  Stnkl'S'A'lniiis  iliHPH^-,  I13n: 

III  Hy]iliili».  iif  iiiyiii'iirdliirii,  M't; 

in   IncliyruL'ilia.  7^(11: 

In   vulviihir  li'sione,  3114,  4:UI,  4N0; 

UHiiiin^  in  ri^ard  lo  iibi^  uf,  4!I7. 
Dilidiiliiin.  57(1; 

bjilhn  in,  .1(12; 

hlimdIKIiTJK  in,  Slllj 

liliii-  niiiss  in,  iWI ; 

clisi's  nf,  SH2.  5«4.  593; 

i'n(li]irlir.-i  m.  .i1l2; 

I'j'iiiio.ii^  in.  nSi; 

dillt'rln^ljs  i>f.  .'i,Sfi; 

diKitiillB  in.  .lOI ; 

trli'il'iyy  iif,  577; 

inlliicntii  In,  577; 

iTiMjit'i'liiin   ill.   58o; 

iiini'liirl  nniiliiMiy  of,  SiO; 

mor|iliin''  in.  Sli3; 

nitiiij-ly-'i'rin  iii,  .'ifl],  503; 

piilpiilinn  in.  .'iM.'); 

|i<'irii>->ii<iii  ill.  .iSi'i; 

|iliy«ii-al  iipni  in,  ."iS.^; 

|mi);ni»is  in,  587: 

ri-Tiifliin™  ivMTi'iwa  in,  .illSi 

^1ll■1llllllli^'lll   in.  4(11.   42l>; 

"■'i'lindfiry   !■>  [irriruidiliH,   101; 

utivi'linini'   III.  .Wl ; 

B_Vlll]ltnlllB  lit,  .'iMO; 

IrciitHii'nt   <■!.  r.lHl. 
DipliIhiTiii,  in  liriiilyi'iii-ilin.  ti2!i: 

in  Ciirytir'  Sli.ki-'  rr-(.iiiiti"ri.  illT; 

ill  •'iidiirni'ililiH,  iii'iili-.    t,'i(l: 

in  nijui'iirdilin.  ninili-,  .5iJ8,  511; 

in   iH'rlriiidiliti.  mI'IiIp.  4(1; 

in  Inchycnnlin.  7-12. 
l)i]iliiliiTilii'  oniliifiirditis.     |Sw  Knilo- 

tiinlilis.) 
Diuordcrt.  fiinrtirinal.      (Spp  FlincfioD' 

III   lliwinlpr^.l 
DrcijiBy,  ill  liydriijiiTicnrdiiim.  IJIl): 

in  iiiyin'ii('dlli>i,  flininii',  53l>,  .'i03. 


Drojiay.  in  regurgitation,  mitrnl.  210, 

23U.  245; 
cauae  of,  in  trii^iiBpid  regurgiUlJoti. 

348; 
in  regurgitation,  trii.-us|iiil,  351; 
in  valvular  Icaions,  470. 
Drugs,  use  of,  in  valvular  jiwicinK.  430. 
DiiroEipE's   sign,   in    aortic   regurgita- 
tion, 3(J5. 
l)>-B|>i.'[iHin.  I'lironie.  in  bradycardia.  Gii. 
Dyspncea.  in  aneurysm,  aortic,  TSS; 
in  rmtonu'ditie.  acute,  171; 
in  regurgitation,  niitnil,  238j 
in  Hteuosia,  niilinl,  257. 

Electrolysis,  in  aneurysm  of  thomnc 

aorlii.  Sll, 
EmlmlisDi.   wptir,    in    aruU-   endocxr- 

dills.    158,    172.   184. 
Emphysciini.  in  liyptrtrophy,  57(1. 
Kndnrtcrilis  olilitcrntis,  706; 

itiii(!nusi8  of,  7U8: 

ictinlfiyy  of,  767 ; 

iniirbid  iinalnmy  of,  766; 

prui-niisia  in,  708; 

syjiiptoins  of.  787: 

tri'atnient  of.  7110. 
Isndntnnlilis.    ni'iili-.    143; 

iil.iHi'C'U  in,  l.i<l,  IH\ ; 

uconiie.  not  iirurd  in.  189; 

ulcilinl  in.  11)2; 

Hikiilk-i  in.  1S7; 

iipptiwitioiin  in.  hot,  IWl; 

nnaficialfd   «itli   mynrnvilitiH.   IHT; 

nssociuti'd  nilh  perjcurdilie.  101.157; 

lini  illii>i  111  •Ii|ni1lii>ria   in.   151,  15fl; 

eif  in(luen/ii  in.  l.il,  156; 

•  if  lypliiiid  li'vcr  in,  151: 

bni'lrriii.  |>yM|^'nic,  in,   149,  156; 

Minli'i   in.  iN8: 

liriiudy  ill.  Itll : 

briiiiiiili"  in,  IHH; 

<';iMHilii>r   in.   tnl; 

in  PiinriT.  I,'.tl: 

cu-n-B  of.  l.'>8.  IW.  170; 

cbori'ii  in.  l,*.:l.  154,  155; 

riiui-«c  of,  !03t 

cynnnsia  in,  171 ; 

<li:ij.-niMi«  of.  1(15; 

<liiit[riri-i»,  liiiTr  rent  tnl,  from  typhoid 

(i-vr,  JniJ; 
■ligilnli-'  in.  18D; 
■lyB]inii'n  in,   171 ; 
rnibuli  ill,  172; 
ftluT  in.  1111: 
•■lioliigy  of,  143, 


b«<nrA>tK 


w^iillii  t-    17<; 
!»■«»)*■■■  bi.  Ml 
LM: 

m.  IT*; 

exxgia  ta.  1*1; 
pstrMOM  tak  I7«: 

J  I   iiiiliii  ia,  177: 
pfajaoU  dfM  tiL  lT«i 

la  pnr«»a«k  IMi 

in  p;a«n»,  IM; 

fVntelik,  ITI: 

iiwillM  tnm  Mtcrir  fcwr.  1st: 

mnW^  fn«  «aa-«4iM«.  IM: 

iiilitllM  froB  mrirt  inn.  IX  ^ 

riMHMtiM  in,   !««.   Ue.   lU.  1ST, 
111,  IM,  IS7: 

wfM  n.  170. 1»3: 

•tcwn.  K»tirti«ptoeoef  U,  193i 

in  fBAU-pox,  154; 

■trophuibu*  in.  IW; 

■tiTehMM  ht.  IflV,  ISI  i 

•jDploma  of.   137; 

in  loDttUitM,  IMi 

tnatiMnt  of.  187. 
Badocwditi*,  twnign.  113. 
BadocaidlttK.  cbrooiF,  190; 

AnhjIhmU  in.  'iM: 

CM«  of.  201.  20«,  aiOi 

ralhirtiM  in.  203: 

digiulii  in,  203: 

rtiologr  of,  301 : 

morlMd  anmtiMnjr  of.   IBS; 

nitroglyrerin  in,  202; 

riminiBtinn   in.  •OH; 

Mlrjrchninc  in.  SCJ: 

■ynipliiDui   nf.   2<)d: 

■yiiliillit  in.  301; 

tivatnifnt  «f.  ^2. 
Enilocardlti*.  (liplilhiritio.    U.l 
Endocanlili*.  iDRJitrinnl,   \t^. 
En<lot-nrdltl>,  iTi.vrolii:,   14^, 
F.iidoi-iinliliri,  nimplc,  H;i,   IM,  137. 
KndocatiiitiB,  iilcvrutivc.  US.  lij,  1(1,3; 

rourw  of.  172: 

diajnioiriii  of.  173; 

morphine  in.   IQtIj 

treatroent  of,  101. 


MIMjlfc-   A.   4".  1  , 

fcajyjMi  '•(  OK, 
4^  ».  <«• 

{j«-aL«  i»   <II; 
»-.,i*7   ^'    **> 

t7.iftM  •i»"«J7  -,<.  3(A) 

r-.'.f ■*-!••■""  '"   *"• 
DUi  t'.nii'a  lA.  CIQ; 

p«l;«'>''n  iti   Viti 

irft—t'H  to,  VH; 

phi<irsl  njrri*  la.  tUttt 
[ir'<rn'"i«  in,  W-; 
•4r<'J<F.anihi'*  '».  <JII  i 
nrj't-fftd'-  In,  *JII; 
•jnip'i.m*  '.f,  Irtii 
trt«tni>tit  <•(,  iXMl 

Frvrr.  ill  j-ti'ti'iiH*    'Irv.  fit; 
In  irtTi-nrlltl.,  ■ifli  I'ltii'i'iu.  HO; 
I'li'iru  ,    tri    •'ii'lii  uoIiIh,    IM; 
r L'-urfiuf M',     iiiflft'^Tlritf    ui'tjli-     i-hilti. 

innlilr",    l.'iT; 
witrlH,    CliPjn"  Hli-fcw    ri<-[<lnilliin 

in.  "17; 

in   myH-nTiHHo,  TiS'l; 

Ira'lini.'  ■"  <ii->i<i-  r-iir|...'iirr|illii,  an- 

Iriitintt    fii    jH'fi.'iii'lid-    hIiIi    iilfu- 

^ion.  72. 
Ffver,   fyfili.ilil.   flirync^HliilH-ii   ri'»|'l- 

nil N>M  III.  Ill' ; 
(ti/i).'ii'>'<i>-  "t.  illiriTcnllnl,  from  ai'ule 

i-llrln.HtlliIi»,    IS2: 

In   liiiijyi'nnliii.  (liH: 

In  vndijt'iirdlli*,  ni'iilc,  IA|, 
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Fever,  in  niyoonrditia,  ui'iile,  508; 

lltnrt.  nn-H-iiltnlion  of,  12; 

in  myiciv  I'd  ills,  cliroruf.  522; 

dwp  luiiindiiiifn  •.•f.  li; 

typhoid,  ill  |ji.-i'iriirditi»,  lu-illf,  4(1; 

diiutuLiun  of  {aee  Dlliilulion) ; 

trmliiii'iit  of,  iu  lu^iile  iiiywHrdilis, 

<li!,i'ii9i'9   III,   eiiNgi'Dilnl.   Uati; 

SIC. 

(liiHirdtftti  of,  fuiK-'lloniil,  703; 

Filuimin.  ot  iiijofunliuni,  lll3U. 

t'iilur(ji'"ii'Hl    i)f,   5; 

Flint  rib  »ij;ii,  in  pericorditiB  with  ef- 

fntly    |BPe   F.itly   llrarti; 

flininn,   75. 

liy]itTtrii|)liy  of   (sw  Hypcrtrophyl ; 

Fii'liil  lifi!.  Hfiile  endocurilitid  in.  H3; 

loi'aliou  of.   1 ; 

iii-Vi'lopiii('iital   (iliuiiiali«  in,   tiOO; 

ninsk-nt,  nulable  r^vnniple  of,  30; 

per(f>iJiti>     intCTvenlrieiilar    wppturii 

(HnNilioii  ftf,  nltempt  to  Rx.  2; 

in.  ess. 

ri^lutlon     nf,     to     anterior    tlioracic 

[■'imn'iiliilii'iis  ill  iM'rifnrililiB,  8fl. 

wait,  1; 

Komi,  ill   mil  uliir  Iwiiuis.  i2!i. 

»ite  nf,  how  aiH-rrtaiiinl,  5; 

FriifniiiTlulirin   nf  MiyH'aidtUin,  UNH, 

valve  lexlonij  i>f  (lip  rlj;li(,  aiimmnTy 

"  Fi'eiiiiB^im'iil  lutuin-.''  iu  imtrul  iitu- 

of  phvHirul  Mf-nB  ui,  .'!H!I; 

niirils.  2.'il>. 

veiwlu  nnd  viiIh-j.  pnwitinn  of,  3. 

FriniiTii'li'i  "ijin  in   ndlii-rpnt    ppricnr- 

Heart  soiinJs.     (Wee  rHinnda.) 

diiiiii.  120, 

lleiriiplej'in,  vniWIie.  in  aeul«  endoeKf- 

Krirtliiii -(■iiniU.    ISiv   SoiindB.) 

dilis.   I5S,   iH4. 

I'lilii'liiiMyil   disimlei^,   7*13; 

Heroin.  In   porieuniilid  with   elTuniun, 

ciifU'S  of.   70.1,   7U; 

HH. 

di)^lulia  ill.  7IMI; 

Home    Auri'onndinpi.    in    vuivuliir    le- 

Ufiii'iiM'S ill.  "IIS; 

sions,  4  III. 

slr<>|iiiiiril)iil*  in,  71 1 ; 

Ilyiinjperii'iiiilliini.  103,  127,  131; 

»li;v<'liniiif  in,  TOli; 

liillJIIIiiHife   nf.    IJIIj 

tubcri-'iilaHlB  in,  TIC, 

•imp^y  in.  I:f0j 

e1irdo(;y  of.   12S; 

(innKri-ni-  nf  Fout,  In  iirlcrtal   tliiom* 

inipeelioii   in.    13S ; 

lni»iu,   liTli; 

niiirhiil  uritilmny  of,   I27i 

III  li't".  ill  iiiilviil  I'l'ti'iruil"'"'".  -'I'*- 

|i»l|iiition  in.  12S ; 

Uii^lrJlis.  cliriuiit',  in  I'limnii-  injui'iir- 

pi'ieii-siun   ill.   \'19; 

iliMs,  .Vil. 

pliyxli'iil   -i):n4   in.   I2S; 

Ccluiin.    injci'iion    "if.    In    ancuryBm, 

proi.'no!.is.  in,   1211 ; 

7S7. 

]i\  ie\iu   in,   120  ; 

(iiTnu.     iSi.'t-  Micni  iiriiiuilsiH',) 

rlii'iiiiiuli->iii   in.   12f); 

lilnnniii.   In   uiliiiljii'  iliaciiiti'.  4?'J.  4-111. 

«ji[i]ili'ni"  ■if.  12S: 

lifillliniy.  iiiduc'infi  fulty  licnrL.  IIDI. 

Iri'iitiiienI   of.   1211, 

liijiti'f.  rxoplilliiiliiilc,  hypirtinpliy  in, 

llj  IKruMiliu,  cliroiili.-,    110. 

.■.TH; 

llypliolies,   in   lalviiliir   iliwaxe.  .'lOn. 

InrhyrMidiii   III,  TKi. 

llvpiipUct-tihii™,  in  fnlty   henrt,  fllO( 

liuniinhri'ii.  in  iH'iiti:  i^IidiifiirilitiH,  lo-t. 

in  mliiilar  lesions.  44»i. 

l.>il; 

Hypei1ri.|iliy  i.f  the  lieiirt,  665i 

in   .iriili'   myiii'iinlitlH,  .KIX, 

iiei^nite,  iiol   nrted  in,  nJS; 

(iiiitl,  in   iiiilnil   4li'liM(i>..  'i.'i'l : 

■liii);nn«»  of,  B72; 

In  n 'pill;;!  1 11 1  loll,  iiuilii-,  3'*ll,  2110. 

dijiilalls  In,  575; 

.Tiolojiy  of,  ,ilW; 

llnTi1l>,  in    vrtlvninr  )i«l"n».  JUi,  420, 

fiilli.winK  I'liiphysema,  670j 

4:t;, 

Inapeetiim  In,  Ii71 ; 
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b>.  !■  fiarDXjwi>]  Uchjmnll*.  7M. 

IJrer.    in    peTinirditi«.    chronli',    tOI)| 

lcc-bK|-.  In  KcuU  radcxsrditia.  |R>; 

1(12.  IDS.  imi.  117.  IWi 

in  pnirKuliti*.  87,  W. 

in  iKfiranlilia,  •iiy.  03: 

IDw*M*  is  TBholBT  kuaiw.  4£9. 

in   |>oni*urilili>.    uilli   rfTuBlon.  IiIkIi 

ln«id*qau:j',  (ttfdlM',  of  ih*  (orpulmt, 

(lU'itii'U  of,  7'1: 

sm. 

in   iiyurii'iliilioii,   unrlir,   'JXH; 

IttcatnprtrMrf,  («rdU«.  SiSS. 

inr<'KiitKiliil"'i<'>inlrHl,'2]ll.  V.lJ.iMi 

IiullTiilual  UBdiMcha.  in  dimiic  Mido- 

in  T<x>i'K">><>""'  ll><'ll>t>i<l,  ■'(41.  HW; 

ranlilU,  906k 

In   Kll-llir-H.    Milllal,   'ly,.   ;;ilN; 

iDfurOoM,  in  ftciite  mdooanlitii,  158; 

in  vulviilar  iliM'iiw.  'Iir.'i,  iM; 

in  aTiilv  lajtirariliti*.  .'il4. 

[iBTIIrlo-.   I'li'li'-   jji'i  ii'iir>lill<-,    IV-I. 

tnW-tion.  alTrctin^  talvm.   IS6. 

Influnna.  ia  iliUution,  n7T; 

]ilii>-itlii<  li'iidtiiiif.   1ii|. 

IB  mcatr  ptuJwanlitu,  IGl,    150: 

Mufliii'Klii,    •ii1|i)i>ili-    »l.    Ill     valviilai 

in  tatlf  hrarl.  600: 

•liM'n-M-.   U7.   tm. 

to  mj-orafditu,  i-hroDic,  523,  551 1 

Miiliiiimnl    Hi-l-ii  :iiihl  i-       l-Vi*    i'liiil-i 

in  |nrnxT>mal  tichj'i'arilia,  TS'i. 

cnnJIIta.} 

Injcctiuii  »t  iirUtin  in  niipMtj-imi  T>4'; 

Murriii;.-''.  ill  v>ilviilar  -tio-nii'.  <!'.■-.* 

of  KfUtin  Hu)  wit  •iiliillod.  M:i, 

M.lujll,'!'.   Ill  •hli-tllr   Ill^ia  lllilllln.  ,Vi*l, 

InMnniB,    in     mitrat     nfurf-Uuiioii, 

,M.'«->k..   ri'-iiltMiK   III   iii'iiii-   iiMi'iiii*. 

237; 

7111: 

:d   mitral    iilcnixtii.  iUlfl. 

r<'>iiliiiii;  ill  >i-'<ii>'  I'li-UiMii-ltii*   IM, 

Jn«uf!)rlrni'y,  niilral.     (S«t  Mitrul    I(i> 

ri'Hiiliiii^-  III  .(■'■il-'  |ii  III iii>{iii>    III 

Budipii-iiry. } 

Mi'I'lllllllMll     iliIIK-a     !(•     Ill-t-     ■■'     rl>  Il  1 

Inminncv.  lib.     JSw  I.Ur  lii-uronrc] 

llllllllll!    illal'IIH-.    Nl.S, 

Iron,  in  Utly  hcnrl.  (11(1: 

M<<llill>lllllil>,      tiuunlllll-j       »  lli>       |>l'l  1 

■D  liMuniripncy.  mitiiil.  .illT; 

■'iiiiIiUn,    nil. 

in  mywarditia.  uf^itr.  AITi 

.M<'<i)ii*>ii>-i|i>'iiMii>iiii*.  iii;i,  III!    iiii'i. 

in  valviilur  IrMnn-^.  Aix. 

TVii'/*-  -ii-n  III.  l;;|. 

Mi'llll'IMIl)    lllll'lll-.     III     Mlllllllll     lll«-ll-l'. 

KldMpi  in  «rl#rli»cleni»lH,  HI : 

Ill 

incndocarditU.  ai-uii-.  l-^i).  !.'■».  tHTi; 

Mil  In  f-i;rtiiii-iii'.   In  iiIiai'i-m,  i'iIIH; 

in  vnducarditio,  rliiuiiii*,  :.'ij;i; 

in  l'li«>l,  IMI . 

in  myocurilitiii.  iiciilc.  ;'ill: 

in  ililiiiiiiiiin.  n77: 

in  |H-ri<-iirrlilii'.  in'iitf.  411; 

•  ■r  >ll|4>llii'llll.    I.M.    l.-^ii; 

in  ppritnrclitin.  clirnnk,  112: 

ill  I'llili" Illl>.  Ili'llii'.   Ill,   1  III,   l,MI; 

*                     In  rrt,'iii|.'il>iiion,  iiiltrul.  'ills-. 

litf.  liiiiiiiMif.   IXI. 

in  vnlviilar  cliwii^-.  iW), 

lit  iiiiiiii>ti/ii.  lAi: 

KnowU'lj-e  ii(  li>ii)ri,  vt1<v{  <iii  |iiitii'iil. 

ill  iii>i"'iirilili*,  ni'iili-.  MiHi 

^U. 

ill   ]ii'iii'iinlll  IK,   iii'iilr,    III,   J'J  1 

KiLHunmurH  -i^|],   M]  Ji^Mii'i'vjii   fn'i'irjiT' 

ill    |i<>ii>iiiiM|ii<iii'tiiilliiiii,    l:l;l; 

diiini.  120. 

|i_vi  ■(.'!' 111!-.   1  111; 

KjiiliiiBi'Dliiiiii*,  rf-iiltitiK  ill   liyiii'it  rii- 

..f  liiliir.'iil...i«,  fi,  XW; 

pbj  of  right  vfiiirii'li'.  fiio, 

of   l\  |ili<iu1    (rvcr.    I'll, 

Mllnil  iiiKiillli'i<-iii'_v,  irliillVi',  1114) 

LcrinnH.  vntviilnr.      iScc  Viilviiliir  Iii'- 

<'liliiiii"l«  III.  rill7; 

■ifilm,) 

(llii;(?iii"i»  of.  MUt; 

LmcDcytcvin.    in     niulc     I'lirlix'iinlills, 

iTil-iliilix  ill,  MIX; 

IS). 

Hiiilouy  .if.  MH; 

Life   Inmirnnrp,    rrlnlicn    In,    of   froK- 

irmi  in,  fili7; 

n'rHii  ill   vulviiinr  illiicitM-.  41^. 

nil.rnjtlj'ifriii   ill,  llMi 

Lipoma,  of  m}'ofiiri!iiiiii,  llftll. 

imtUoloK.v  of,  filU; 

Llvi>r,  rlrrhimlx  <>(,    1i)^.    l.'.ili 

phrfii'iil  niftni  in.  nodt 

in  ililatnlioTi.  5)4-1: 

liriiKiioxiu  ill.  Ml* : 

In     pniliimrditia,     aciitp,     MM.     ITli 

in    rlii'iliii>ili"m.  nilO; 

18S. 

aymptnmn   of,   51H1. 
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Mitml  inBufficiency.  treatiHPiil  of.  "iHT. 
Mitrul   ivjiurgitfttion    (sen   HcBUTgiUi- 
tiani : 
Bl"n<mia    (*t^  StenoBls). 
Mndp    iLiiil    i-HiiB(.'it    u(    death.       {Bee 

Dpnili.) 
tkloilpnitur  baiiils,  30. 
Morlius  ccruleiis,  in  [lUlnjonarj'  steno- 

M*.   .181). 

Murpliinc.    in    nnciirytiiK    of    lliiirscic 

nortu.  »]:i: 
ill  Clirjin'-Slokcs  rcspirntion,  ll'iS: 
ill  I'ongi-nilul  ilist-nsra,  1)93; 
ill  ililiiliilion,  nlHi 
ill  cntliK-iirilitiB.  nciilf.  ninipli',    176; 
in  (-iKlwunliti^,  iili'crnlivo.  I'MV; 
iniet>lioii  cif,  ill  iinciiryvin,  SU: 
in  my  iif  nidi  til,  i-lirnnir.  M3.  -itll : 
in  perifHnliti",  .Irv,  119.  8N.  IH  ; 
in   pncilnio|HMii'iiriUilni.   lilli; 
in    rrpirgitiition,    uiirlii',   ilfH,    WO, 

316: 
in  xlvniiHiii,  iiDrtir.  '.i^3; 
in  alenosin,  inilnil.  272; 
in  SlDki'H-A-liiiii"  iliM>ii?if.  1135; 
ill  vulviiliLt  disi'uM'.  44<i,  481.  490. 
Mm  iiiiir')!,  iiri'iiti-iihil.  M.  :V2; 
(lilTt-Tfliliul  diliKninta  at,  3J : 
niiL      ui'i'iiiiijiniiii>il      by      aevouilttry 

i'liiiii>!i'B.  S.'i: 
dHri'IloIl   iif,    P: 
enijiiciinliul.  ^1  ■ 

ex<ll'llldl:ll,    .'itj; 

niiii'iriil.  2M; 

poiiriiiilinl,    cITccl    of    prpssiir*    iin. 

nil  -. 
IrnnMiiiHHiiiTi     uf,    '25.       |Soe     nisu 

Soiiiidu.l 
Mmc-lc.  |iii|iilliir)'.  dt.'<!ciifriiliii|i    u[,  a 
I'liiiw  i>f  iiijltui    in-iilliririiry.  690. 
Myi'dlii-  c-ndoi'iirdili''.      (Sco   EntWar- 

diliH,) 
Mj'iic'urdili!-.  ni'illf.  ."illS; 
anIlliiMii   in,  ri1,'i; 
ai-Koi'iiiird   *ith  endocnrditiB,    157: 
iliiiunouiA  i>r.  .'il4: 
iliplulii   in.   iilR; 
di]>li(livTiii  ill,  3nH,  r>ll; 
^lioli'lfy  'if.  MS; 
infiin'linn  in,  IStt; 
iriJii  in,  .')17; 
iiiii'r..iirt!iinihiijs  in.  nnft; 
lliorliid  uii[il»ni,v  uf.  ."lOC; 
|uil)inllr>n  in,  .'il-l; 
"ill"  iri,  .>n: 


Myoi-arilitin,  priignoais  in,  BIS; 

piilsi-  in.  511.  613; 

rlii-iinialiMii  in,  SOU,  613,  S16; 

ariirlulina   iti.  508,  616; 

tiitinU-p<)\  in,  G08: 

Btiijpliuullins  in.  51(1; 

iiyraptonis  of,  510; 

Irrntnii'iit  uf.  515; 

iu  typhoid  fever,  608,  B16, 
Myin'arilitiB.  i-lituniu,  518; 

utnipinp  ill.  502; 

lialiis  In.  Tnikiflli,  5fiE; 

brandy  In.  581 ; 

Uright's    dlnetute,    HMwiated    wit 
539: 

briiniid«4  in.  5tl3 ; 

broni'liilis.  ai'Ulo.  in.  5S1; 

fnmphor  in,  Sfllj 

lUM-t  of,  i-m.  531.  .'.40,  541( 

clilorabimidc  in.  ^UA; 

liingivixi'  in,  \2'i.  54T; 

digitalis  in,  ^22.  i>6i; 

dropsy  in,  539,  S(I3; 

Pliology  of,  S22i 

gnxtrilin,  rliTunici.  in.  Sfilj 

inliwiiiit  in.  .'i*>2.  A51; 

inijM'cl  ion  in.  543; 

niaxwif-r  in.  Si^9: 

iiiurbid   niinlDitiy  of.  51(1; 

inorphinr  in,  ii.13,  Slil  ; 

nitrrigiycrrin  in,  553.  500; 

pnlpation  in.  543; 

prroiis^ion  in.  544; 

pliy.'ii'iil  Mi){n<>  in,  543; 

pni-iiiiionin  in.  551 ; 

prognosis  in,  540; 

[lutw  In,  52!': 

rhc-niiiiiliflni  in.  5l;2.  541; 
atiopliHIilliUs  in,   553.  3(11; 
strychnine  in,  553; 
syinpli.niB  uf,  526; 
Iri'iitiiicnl   of,  nsl; 
typhoid  (t'ViT  in,  522, 
Myoi'iirdiiiin,  (-nnwr  of.  (Ulihj 
drupni'i'iitiiin  of,  in  thrunic 

diti!<,    101  ; 

dlKoa-i™  of,  .i05; 
librtmin  of.  OW!; 
frni;iii>'Utiilion  of.  CBS; 
iipoitin  of.  iSiUI: 
Bpffnipn  lilt  ion  of.  tlflH. 
Jtyoi'iirdiutn.  »y]ibillii  of, 
iiia|;nii-iA  of,  11114 : 
ilisilnli-i  in.  fifi.'i; 
dloloicy  al,  11(13; 
iuUidcs  in.  (MU. 
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Myocnrdium.  eyphilia  of,  inercury  in, 
OtV,: 
morbiil  iinittiiiiiy  of,  003; 
proKiiiMds  in,  HOi>: 
K/mjitoms  I't,  tVU ; 
tTcfttmFnt  of,  1105. 

ypphntis,  in  nciile  periParditis,  44. 
NelltowH,  7(1.1,  717,  T.'H  ; 

iHngncisis  of.   724; 

Kioluiiy    .if,   722; 

pnin  ill,  72X: 

jiutliiili.ji.v  o(,  T03i 

pri^iioHis  in.  T20; 

nynipUinis  of,  704; 
Ireutmi'Ut  of.  727. 
Nitriij;l}-<'(-ri7i.  in  iingina  p<<ctori*,  (!>i8; 
in  uurtitis,  aciiti',  7l12; 
in  arlcfiuwleiiisi'i,  7ST; 
ill  ililiilaliiiii.  Ml].  yjS: 
in  pnili»'iirilili».  (.■hi'iiiir.  202; 
ill   lnH\    lit'iirt,  llll: 
in  niitml  ini-iittii'iHU'y.  M14; 

ill   111} iifiiril Ilia,  ilicrmii-,  Sli:),   "iflO; 
in  |ni'iiili.iinpim   [iiTlori*.  72Hi 
in  ri'fi'ij  lull  III  inn,  nuriit-.  2SS.:)  14,510; 
in  itTiii-i-.  iiiiiii''.  ;iai.  ;)33; 
in  "li'ii"-!-,  iiiiinil,  27S; 
in   Stoki'-*- All U 1114  ■liscUHf,  6Xi; 
in  iHi'lijrnrtliii.  7i'>: 
in  vulmliir  .iUciisfs.  -142,  H\.  MO. 
4SH,  4!>H. 

Occii]iiiliiin,  I'lTiW  of,  in  vnlvulur  (Ii«- 

fii^i-.  lirti.  int.  47U, 
(Kiii'imi.  In  iiiiliiil  •li-niMi',  2(ill; 

ill  Milviiliii  iliHi'ii-i-i,  4D.'j: 

iliiritiilin  in.  4l).'i. 
(lilh<'|>iiiiM,  in  fiilty  iwarl.  003; 

in  p<'iii'n[iliti>  "'itii  dTnuioii.  0*. 
()v,vp'n,  in  ui'nlf  •'liilomntitii^  HI] ; 

in  St'ikiv-AilAniB  diivaw-.  S35. 

I'ltiii.  in  nneiirvini  of  Ihonn'ir  aorla. 

7SS: 

uttitpk  of,  in  neuro»™,  72S; 

ciinliac,  71«: 

in  piriruniltin,  ilry,  411, 
l'nl|>iliitinn,  ill  Piir>liiii'   nriitnses,  737. 
rnro\,v«tiinl   tni'li.Vfiiiillii.  7,1il: 

(fiilnm  of,  'S'2. 
I'liilioirfnuni",  "(  llmpiiibi,  (174, 

I'nlhciTnRy  iit  iintrinii  ]>i''inri<^.  (il'l; 
of  (atly  liP.irt,  iVHl; 
iif  milritl   iiixiinii'ii.-ncjr,  0!I4; 
0(  neuruncn.  7U:i. 


I'uliiology   uf  Stokes-Adnraa   diuaw, 
U27; 
of  ladiycitnlia,  731. 
Pccioris,    pnginn    (wc    Angina    Peo- 

tarisl ; 
pwtiilii  iin);iiiii,  71S. 
Ppri-iixMiiii,  "libp'illiiiipftc"  method,?] 
iiii-inlldlor)'.  or  rtclhoioopic,  8; 

|)illpilll>Q',    10. 

I'itp/'b    sign    ill    fhroiiie    mediostino- 

jH-iii'iirililis,   121. 
t'l^rii'iii'tlilis.  uculi-,  37) 

aliM'tiM  in,  4T; 

aiculidlinm  in,  47 ; 

]lrightV  iti^i'iiei'  in,  4Ci 

brunrliilin  in,  47 ; 

onni'cr  in,  47: 

rarii^it  uf  rili  in.  47; 

cliiiJiTii   in,   4l1; 

iliplillK.-1'iii  in.  40; 

pr.VBi|ii-lin.  in.  40; 

ftiiil'Hi.v  iif.  41 J 

mnir-li's  in.  4it; 

niliT.i.i>ijjiiiii-Tn»  in.  40.  48: 

tii'>rliiil  iniiiloniy  ii(,  HT; 

Iii'pluitifi  in,  44; 

IH'rii'iiiii'iifii,  iliM'ii-M  of,  in,  47; 

[.l.'iniilH  in,  47; 

pHrninoniii  in.  411; 

piiiiii.'iil   fi.iiLi.  40: 

piiiinii'it  liii'nirii'i'linifica  in,  47; 

rlioiiMiiiliNni  in.  11!,  40; 

iH'itrlutiiiii   in,  '111; 

8i-uri'y  in.  47; 

Hpruitliriii'ins  f»rni,  40,  42} 

siniplral    fuini,  37; 
"mull  |»i.v  in.  411; 
atiydinini'  in,  iilO: 
iii1i|iiiiuiivp  ttinii,  42; 
ton>illitl>'  In, 44.  47; 
typticTiil  fi-vrr  in.  4(1; 
iili'iT  in.  47; 

viiKiiInr  ilffi'i'lii  ri-*iilting  from,  49, 
IVrinirililik.  ■■Iirnnii',  lll>; 
liiillii-  In.  Ml).   Ilu: 
(-iiJiiiMol  in.  I2r>: 
ciiM-n  iif.  111.'.,  114.  123t 
coiiippnuiilinn  prpvi-nli-il  In,  loii; 
(■fiiii-i'  Hnil   Icrniiimliun  iif.   117; 
diiiinioBi*   of.    122; 

ilinifniiHiii.  (iiiriTi-ntiul.  (rum  cirrho- 

■■iii  of  liver,  122; 
ilitcitnlli'  in.  120; 
iliiirHin  in.  I2ft: 
Hioliigy  iif,   lOM; 

itiurbid  unulom}-  of,  100, 
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Pet  icRidilM.    chronic,    pklp*lion    in, 

PeHoardilift,  reaulting  trom  pneuino- 

120; 

nia,  73; 

[wrrussion  in,  121 -. 

with   efliuion,   rexulting  from  tcir- 

physii'al  Bigtm  in,  II81 

kt  (ever.  12; 

prognoBi*  in.   123: 

rlienmutiaiQ  in,  08,  70,  73,  84; 

rlii!Uiiiatism  in.   117; 

Bepsis  in.  72; 

BtiifiH  in,   117 1 

sign»  in,  "  liisl  rib,"  75; 

Hlni[i)innthiis  in.  114: 

E«'iirf».  80,  81; 

Hltji'liniiit  in,  IIJ,  125; 

l-ins'.  Ml); 

■ymptuiiiii  o(.   104; 

KoU'li's.  78; 

trpiklmi'nl  of.  \2i. 

Kirj'fiinine  in,  01 ; 

Petiturilitin,  ilry,  4S; 

s,vni|itiniiB  of.  tl4: 

runrii  ot,  >)().  ,52.  lil ; 

ttrtttmi-nt  of.  811.  00; 

ruiiree  anil  liTiinTintion  of,  56; 

tiilion'iiliisiH  in,  84. 

■tcglutiticm  in,  pnintnl,  40: 

I'etiurloritis    nodoau.    7BB; 

iliuenwi"  111,  l<l'; 

etialojry  vl.  ;H11; 

iliireronliul.  tlO: 

■ni>rl)i<l  nnnluiny  of,  'OS; 

•li^liilrx  ill,  I>4: 

pnijinosis  in,  770; 

innjii'i'liim  in.  ,^16; 

iH'psis  in.  Ttill; 

iiii.i|>hin<'  in,  Oil.  HS,  01; 

ayniptiiniii>  uf,  7U)); 

pnin  it).  19: 

tri'iilnient  of.  770. 

piil|iiiliiiii  in,  a't 

IVrii'Uriliuni,  nilliervnl,  OOt 

ptTc^ufviiiin  iu.  •'>': 

liacterin  in.  4S: 

[iliyicul  si|;ns  in.  S6; 

Hi;;n4  in.  itmadlitnit'ii,  ll&i 

pnviiniiiniii  in,  (Ul; 

Fiicdrinrh's.,   120; 

[in:^iniiis  in.  111 ; 

KiiAHnianr.a.   120. 

[>yr<'.\iii  in.  51 : 

Peritardiuni.  [',iri'inoinH  of,   141; 

rlii'iiniiili^ni  in,  liO.  .14,  01; 

(licpftsca  of,  37 : 

Btrvi'lininc  in,  .^3; 

]M'rfiinilcd  by  gaslrii:  ulrur,  133; 

»)'ni|)toins  of.  4M; 

MirnjiMii  of,  111 : 

hii'iniirrhiiyii-,  -10,  4T, 

HVpliilii^  oF.  UU: 

IVrii'iiiiIitiH.  nilh  i-lFii^lon.  il-l: 

tnlMTi'nlmis  I'f,  l.ffl. 

HNiiilym--  III,  SH; 

Piflt'a  pcrit'iirditic  p»eiidc>- cirrhosis  of 

iltr»|iinc  ill.  !>2; 

llie   livrr,    123. 

iM'lliiJdniiii  in,  HS; 

Pins'  siKii.  in   pt-ricardilia   with  effu> 

Wim.T  in,  Ril,  S7; 

sioH.  80. 

raU>m<'l  in.  SH; 

Plenrisy,  niiatnkpn  for  pericarditin,  fl3. 

ciiwi.  .if.  US,  :n.  Pi; 

I'lmiinonia,  in  aurlitis.  ncnic.  700; 

till ortif 'inn   in.  SN; 

in  bnidy I'm  ilia,   02.1; 

roili'iiir    in.    HH,    1)1 ; 

in  CWyne-Sii.ki'*  rcspirntion,  fllTj 

fiiur-c  imil  fcTniiniiiion  of,  73; 

in  pnrlm  unlit  in,  ni-ilte,  185; 

llllll'llfi)-IH   !•!,    SI  ; 

d'liiipnas.   154.   laii.   181; 

iliiriTcnliiil,  S2; 

I'll'i'Viry  from,  l.'ifl; 

illuiliilin  in,  N3; 

in  tnycK' aril  ills,  fhronie.  5.'il; 

ti-nT  in.  NO; 

III  prTii-iirililiH,  itiMite,  40; 

"  llist  lili  "  -.ijin  in,  T5; 

in  pi-rifiirdilisL.  fhronic.  103; 

fimii-nlnliiinu  in,  88; 

in  ]i>*iii'>irili1is.  dry,  iUI; 

lic-iiiin  in.  US; 

in  pi-rirnr<1itis.  uilh  riTunon.  T3,  97; 

icC'Luijr  ill.  S7,  NO; 

iti   ri';.-iii'Rilatinn,   niilra],  2:34; 

inipi'.'liiiu  in.  'H: 

in  »1.Tici-ii.  aortic-.  341: 

ii["iiini  in,  US.  Ill : 

in  mlvnlnr  itiipaup.  440. 

iirlliu|inifii  iu.  '17; 

I'lii-iiliiiipnii'uriiinin.  132; 

porcns-itiii  (11.  T'l: 

biirilli  in,  i;a»  foi  niing,  133; 

pliv-inil   liyiiN   in.  74; 

hi'Hiiily  in.  13ri: 

|>rnstiiini»  in.  M; 

i-ll=ifl  nf.  1:13: 

(lunotui'i-  in,  «[le  of,  04,  OH, 

diuf-nii^i™  uf,  135. 

iNntcx 


64ft 


Pnriiniupt'rii'nnliuiD,  iligitulU  in.  IM; 

etiolniiy  "(.  13J; 

iDi>]H'('tiuii  in,  134; 

niDibid  niJutoiii)'  uf,  132; 

mur]>liitw  ill,  135: 

jirii^iiiisla  in,   lll'i; 

ri'sullint:  from  Iruiinin,  133; 

rfHiiltih}.'  from  iiIl-it,  133; 

itryrlmiin'  in,   Kill; 

8^  iii[il<>iiis  c)[,   133; 

tn.-uliiii'iJl  or.  13S. 
Pre^iniii-}'.   m   vulviilnr   drfwlir,   400, 

,    i-2-2.  ' 
PrcHiiir.  i-ilpct  of,  on  pcrii'urdiiil  mur- 

iriiir,  M. 
IV-iiilo  iiiittimi  [H'c'torin,  Till; 

■firrlnwii-    ijf    liver,    i'ick'f    pi-rji-nr- 
<lili->.   Ii3. 
Pulmnnnry    tirtcrj',    HlciiiwiH    iif     i*re 

PulmunHi'y      rci^ir^itutldn      {tep    ItR- 

);llr)iilutiiiu) ; 
■>li-n'»j*  iwc  Sli'tiiisin). 
PiiIm-,   >'ii|'illiii'ji',   ill   nurt.ii:   rfguriiita- 

tioii,  3U1: 
iii'iiiinlity  (>(,  ill  norlii'  iini'iiQ'SHi, 

Sill: 
ini"|ii»lit.v    i)(.    in    mil  nil    stunutiin. 

i">",  i'lil.  -im-. 
iiKiIiilillltv  <if,  iu  tiL'iiti'  mvuciinlllirt, 

.'.II,  .-.13: 
tpU'ii'ti   <i(,   m   L'lirnnii-   inj'ticniilids, 

r.i!) ; 
VI-MC1II-.  ill  uiirlir  r<'i;iiv>,'iUitiiiii.3iil: 
'"  «ii1(T  lijiiiiiiirr,"  in  ainlic  Tv|;iii'ip- 

1 1I  lion,  '2W. 
I'lini'liiri',  Hill-  ot.  in  piTJi-iitililia  with 

«irii>><<n,  114.  <iil. 
I'yri'viii.  in  rniioninlilir'.  «mti'.   171: 
ill  liy.lnijic-riciniliirni.   1^11; 
ill  [iiTii'imlil  1-,  ilr/,  H] : 
In  rpipii'iiitjilinn,  tii.'iiHiiiil.  tiAO. 

Qiiin<"Vi''«   xiijn,   ill    iKirtii'    ret''i''i'iii'' 
tiim.  JiiH. 

HrBiir;filiilion.  nnrtir,  2rSi 

llI™lloll.HI    in.   'JKIl; 

ni. f.  3,«2,  S>jS,  2113.  atlS,  .113; 

rilHI.,  rlii'lliri'il   in.  i'S; 

(tini:iii""i«  cif.  3(1.": 

ili[-ilnliH  in,  irtM,  2110; 

Ihirni-iiir'"  -it-n   in,  ;in.''.; 

eiioloev  of,  ixn- 

j.n'111   in.  2H0,  snit; 

In->|i<'i  (ion  in.  2HK.  2(i().  :<1(I. 


K^'nryilittioii,  noriic,  nitroglycerin  in, 
2M.  UU.  3iU; 
pulpitliiin  in,  iUH; 

prri'iiH-iiin  in.  .'till ; 

phyiiii'ul  iigan  in,  2li'; 

j)i<<^iio«is  III,  31X1; 

pulii^  in.  iW,  31)1; 

Quiiic.'ki.'*B  Hi);n  in,  203; 

rlii-nniiitiiiii)  in,  2Mli 

(K'ui'lulinil   in,  :(00; 

■IroplmntliiiK  in.  1HH.  2!>l; 

atrvt'iinini-  in,  200.  310; 

syniiilcima  of.  JK!; 

nypliilii  iu,  ifi'i. 
Hi-giirBitatii.ii,  luirlir  and  mitral,  com- 
liiiii'il.  31)'; 

tUuem.«5  of,  31)1,  3BT; 

prnj;ri(wis  in,  SWi 

sytiiplnnis  uf.  307. 
lic-^-iiij-iiiiiiiin,  iiorlii'.  und  nurtic  Htc- 

niisiK  cotnliini'it.  3ini. 
ltF);iir^'iiiiii(>n,  aniiii-,  iinil  uiilral  bIg- 
riii''iK  i-oinbini'il.   3D3; 

innpi'rliuu  in.  3»5i 

|mlpii1ii,n  in.  395; 

|>i'ri'iiA.-4i<>n  in,  3!1I); 

pro(;l|.)sis  in,  3(1J.  .*I()(I; 

!-JIII|llillllN    of,    311.3. 

lU'^iiriiiliilion,  tnilrnl,  21IS-, 

ilri^lil's  iliiu'iiHi.   ill,  'I'.i'; 

ciiKi'H  i,f.  2:;-l,  221t,  232,  247; 

piiiigi-'-liiin   in,  i!37 ; 

iliiit'n<wi(t  of,  2'l-'>: 

Oluili'll-  in,  22.'.; 

i)riip.y  in.  JlH.  231!.  21.1; 

.li-iinifu  In,  23W,  2,".7i 

cliol.iK.v  of.  2-V2: 

lllH|>|.i-lion   III,  2311; 

innomniii  in.  237: 

morliiii   ntniluniy   nf.  l!IO; 

piil|>nti<in  in.  2311; 

pci'i'nMluii  In.  240; 

pli.viinil  «««(<  in.  230; 

lini'iiiiioniii  in.  2^; 

prognoi"  in.  24(1; 

ri.'fiillinc  in   |;iin(irpn*.  238* 

rlH-iiTiiiiti<iii  in,  222.  247: 

-liirliilinu   ill,  -222.  224,  228; 

■Ill-ill  in.  '231i; 

•Irvi'liniiic  in.  22.1; 

Bj'"i|i(i.iiiH  of.  '223; 

liilii-rt'iiKnis  in.  2.12. 
Kounr^'itiilion.  miliiil    nnil  norllr  kIp- 

lli»i>i  n.lllliilKil.  3III1, 
R^if^-itiition,  MiilrHl.  iinil  niitml  «te- 
iii.^Ih  i'i>iiil>iiii'<l,  '.ISi. 
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iiabcock,  r»,H. 

Diseases  of  the 
heart  and  arterial 
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